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METHODS AND COMPOSITIONS FOR INHIBITING NEOPLASTIC CELL 

GROWTH 



FIELD OF THE INVENTION 
The present invenuon concerns methods and compositions for inhibiting, neoplastic cell growth. In 
particular, the present invention concerns antitumor compositions and methods for the treatment of tumors. The 
invention further concerns screening methods for identifying growth inhibitory, e.g. . antitumor compounds. . 

BACKGROUND OF THE INVENTION 

Malignant tumors (cancers) are the second leading cause of death in the United Stales, after heart disease 
(Boring et ai, CA Cancel J. Clin. . 43:7 (1993)). 

Cancer is characterized by the increase in the number of abnormal, or neoplastic, cells derived from a 
normal tissue which proliferate to form a tumor-mass, the invasion of adjacent tissues by these neoplastic tumor 
cells, and the generation of malignant cells which eventually spread via the blood or lymphatic system to regional 
lymph nodes and to distant sites (metastasis). In a cancerous state a cell proliferates under conditions in which 
normal cells would not grow. Cancer manifests itself in a wide variety of forms, characterized by different degrees 
of invasiveness and aggressiveness. 

Despite recent advances in cancer therapy, there is a great need for new therapeutic agents capable of 
inhibiting neoplastic cell growtW'Accordingly, it is the objective of the present invention to identify compounds 
capable of inhibiting the growth of neoplastic cells, such as cancer cells. 

SI 1MMARY OF THE INVENTION 

A. Embodiments 

The present invenuon relates to methods and compositions for inhibiting neoplastic cell growth. More 
particularly, the invenuon concerns methods and compositions for the treatment of tumors, including cancers, such 
as breast, prostate, colon, lung, ovarian, renal and CNS cancers, leukemia, melanoma, etc., in mammalian patients, 
preferably humans. 

In one aspect, the present invention concerns compositions of matter useful for the inhibition of neoplastic 
cell growth comprising an effective amount of a PR021 2, PR0326 or PROl 0) 6 polypeptide as herein defined, or 
an agonist thereof, in admixture with a pharmaceutical ly acceptable carrier. In a preferred embodiment, the 
composition of matter comprises a growth inhibitory amount of a PR021 2. PR0326 or PROl 0 1 6 polypeptide, or 
an agonist thereof. In another preferred embodiment, the composition comprises a cytotoxic amount of a PR021 2, 
PR0326 or PRO 101 6 polypeptide, or an agonist thereof. Optionally, the compositions of matter may contain one 
> " ■ 
1 
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or more additional growth inhibitory and/or cytotoxic and/or other chemotherapemic agents. 

In a further aspect, the present invention concerns compositions of matter useful for the treatment of a 

tumor in a mammal comprising a therapeutically effective amount of a PR0212, PR0326or PRO ) 0 1 6 polypeptide 

as herein defined, or an agonist thereof. The tumor is preferably a cancer. 
5 In another aspect, the invention concerns a method for inhibiting the growth of a tumor cell comprising 

exposing the cell to an effective amount of a PR021 2. PR0326 or PRO10 16 polypeptide as herein def.ned, or an 

agonist thereof. In a particular embodiment, the agonist.is an anti-PR021 2. anti-PR0326or anti-PROIOl 6 agonist 

antibody. In another embodiment, the agonist is a small molecule that mimics the biological activity of a PR0212. 

PR0326 or PRO 1016 polypeptide. The method may be performed in vitro or in vivo.. 
10 In a still further embodiment, the invention concerns an article of manufacture comprising: 

(a) a container; 

(b) a composition comprising an active agent contained within the container: wherein the 
composition is effective for inhibiting the neoplastic cell growth, e.g., growth of tumor cells, and the active agent 
in the composition is a PR0212, PR0326 or PRO 101 6 polypeptide as herein defined, or an agonist thereof; and 

15 (C ) a label affixed to said container, or a package insert included in said container referring to the 

use of said PR0212. PR0326 or PRO1016 polypeptide or agonist thereof, for the inhibition of neoplastic cell 
growth, wherein the agonist may be an antibody which binds to the PR0212, PR0326 or PRO 101 6 polypeptide. 
In a particular embodiment, the agonist is an ami-PR0212, anti-PR0326 or anti-PRO1016 agonist antibody. In 
another embod.ment, the agonist is a small molecule that mimics the biological activity of a PR021 2, PR0326 or 

20 PRO10 16 polypeptide. Similar articles of manufacture comprising a PR0212, PR0326or PRO101 6 polypeptide 
as herein defined, or an agonist thereof in an amount that is therapeutically effective for the treatment of tumor are 
also within the scope of the present invention. Also within the scope of the invention are articles of manufacture 
comprising a PR0212, PR0326 or PRO1016 polypeptide as herein defined, or an agonist thereof, and a further 
growth inhibitory agent, cytotoxic agent or chemotherapeutic agent. 

25 B. Additional F.mhodiments 

In other embodiments of the present invention, the invention provides an isolated nucleic acid molecule 
comprising a nucleotide sequence that encodes a PR0212, PR0326 or PRO 101 6 polypeptide. 

In one aspect, the isolated nucleic acid molecule comprises a nucleotide sequence having at least about 
80% sequence identity, preferably at least about 81% sequence identity, more preferably at least about 82% 
30 sequence identity, yet more preferably at least about 83% sequence identity, yet more preferably a. least about 84% 
sequence identity, yet more preferably ai least aboui-85% sequence identity, yet more preferably a. least about 86% 
sequence identity, yet more preferably at least about 87% sequence identity, yet more preferably at least about 88% 
sequence identity, yet more preferably at least about 89% sequence identity, yet more preferably at least about 90% 
sequence identity, yet more preferably at least about 91 % sequence identity, yet more preferably at least about 92% 
35 sequence identity, yet more preferably at least about 93% sequence identity, yet more preferably at least about 94% 
sequence identity, yet more preferably at least about 95% sequence identity, yet more preferably at leas, about 96% 
sequence identity, yet more preferably at least about 97% sequence identity, yet more preferably at least about 98% 
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sequence identity and yet more preferably at least about 99% sequence identity to (a) a DNA molecule encoding 
a PR0212. PR0326 or PRO 101 6 polypeptide having a full-length amino acid sequence as disclosed herein, an 
amino acid sequence lacking the signal peptide as disclosed herein, an extracellular domain of a transmembrane 
protein, with or without the signal peptide, as disclosed herein or any other specifically defined fragment of the 

5 full-length amino acid sequence as disclosed herein, or (b) the complement of the DNA molecule of (a). 

In other aspects, the isolated nucleic acid molecule comprises a nucleotide sequence having at least about 
809 C sequence identity, preferably at least about 81% sequence identity, more preferably at least about 829b 
sequence identity, yet more preferably at least about 83% sequence identity, yet more preferably at least about 84% 
sequence identity, yet more preferably at least about 85% sequence identity, yet more preferably at least about 86% 

1 0 sequence identity, yet more preferably at least about 87% sequence identity, yet more preferably at least about 88% 
sequence identity, yet more preferably at least about 89% sequence identity, yet more preferably at least about 90% 
sequence identity, yet more preferably at least about 91 % sequence identity, yet more preferably at least about 92% 
sequence identity, yet more preferably at least about 93% sequence identity, yet more preferably at least about 94% 
sequence identity, yet more preferably at least about 95% sequence identity, yet more preferably at least about 96% 

15 sequence identity, yet more preferably at least about 97% sequence identity, yet more preferably at least about 98% 
sequence identity and yet more preferably at least about 99% sequence identity to (a) a DNA molecule comprising 
the coding sequence of a full-length PR0212, PR0326 or PRO 101 6 polypeptide cDNA as disclosed herein, the 
coding sequence of a PR0212, PR0326 or PROl 01 6 polypeptide lacking the signal peptide as disclosed herein, 
the coding sequence of an extracellular domain of a transmembrane PR02 1 2, PR0326 or PROl 01 6 polypeptide. 

20 with or without the signal peptide, as disclosed herein or the coding sequence of any other specifically defined 
fragment of the full-length amino acid sequence as disclosed herein, or (b) the complement of the DNA molecule 
of (a). 

In a further aspect, the invention concerns an isolated nucleic acid molecule comprising a nucleotide 
sequence having at least about 80% sequence identity, preferably at least about 81% sequence identity, more 

25 preferably at least about 82% sequence identity, yet more preferably at least about 83% sequence identity, yet more 
preferably at least about 84% sequence identity, yet more preferably at least about 85% sequence identity, yet more 
preferably at least about.86% sequence identity, yet more preferably at least about 87% sequence identity, yet more 
preferably at least about 88% sequence identity, yet more preferably at least about 89% sequence identity, yet more 
preferably at least about 90% sequence identity, yet more preferably at least about 91 % sequence identity, yet more 

30 preferably at least about 92% sequence identity, yet more preferably at least about 93% sequence identity, yet more 
preferably at least about 94% sequence identity, yet more preferably at least about 95% sequence identity, yet more 
preferably at least about 96% sequence identity, yet more preferably at least about 97% sequence identity, yet more 
preferably at least about 98% sequence identity and yet more preferably at least about 99% sequence identity to (a) 
a DNA molecule that encodes the same mature polypeptide encoded by any of the human protein cDNAs deposited 

35 with the ATCC as disclosed herein, or (b) the complement of the DNA molecule of (a). 

Another aspect of the invention provides an isolated nucleic acid molecule comprising a nucleotide 
sequence encoding a PR021 2, PR0326 or PRO 101 6 polypeptide which is either transmembrane domain-deleted 
or transmembrane domain-inactivated, or is complementary to such encoding nucleotide sequence, wherein the 
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transmembrane domain(s) of such polypeptide are disclosed herein. Therefore, soluble extracellular domains of 
the herein described PR021 2. PR0326 or PROI016 polypeptides are contemplated. 

Another embodiment is directed to fragments of a PR0212, PR0326 or PRO 1 0 1 6 polypeptide coding 
sequence/or the complement thereof, that may find use as", for example, hybridization probes, for encoding 
5 fragments of a PR0212, PR0326 or PRO 10) 6 polypeptide that may optionally encode a polypeptide comprising 
a binding site for an ami-PR02 1 2, anti-PR03 26 or anti-PRO 1016 antibody or as antisense oligonucleotide probes. 
Such nucleic acid fragments are usually at least about 20 nucleotides in length, preferably at least about 30 
nucleotides in length, more preferably at least about 40 nucleotides in length, yet more preferably at least about 50 
nucleotides in length, yet more preferably at least about 60 nucleotides in length, yet more preferably at least about 
10 70 nucleotides in length, yet more preferably at least about 80 nucleotides in length, yet more preferably at least 
about 90 nucleotides in length, yet more preferably at least about 100 nucleotides in length, yet more preferably at 
least about 110 nucleotides in length, yet more preferably at least about 120 nucleotides in length, yet more 
preferably at least aboul 1 30 nucleotides in length, yet more preferably at least about 1 40 nucleotides in length, yet 
more preferably at least about 1 50 nucleotides in length, yet more preferably at least about 1 60 nucleotides in length. 
1 5 yet more preferably at least about 1 70 nucleotides in length, yet more preferably at least about 1 80 nucleotides in 
length, yet more preferably at least about 190 nucleotides in length, yet more preferably at least about 200 
nucleotides in length, yet more preferably at least about 250 nucleotides in length, yet more preferably a.least about 
300 nucleotides in length, yet more preferably at least about 350 nucleotides in length, yet more preferably at least 
about 400 nucleotides in length, yet more preferably at least about 450 nucleotides in length, yet more preferably 
20 at least aboul 500 nucleotides in length, yet more preferably at least about 600 nucleotides in length, yet more 
preferably at leas, about 700 nucleotides in length, yet more preferably at least about 800 nucleotides in length, yet 
more preferably at least about 900 nucleotides in length and yet more preferably at least about 1 000 nucleotides in 
length, wherein in this context the term "about" means the referenced nucleotide sequence length plus or minus 1 0% 
of mat referenced length, 'it is noted that novel fragments of a PR0212, PR0326 or PRO10I6 
25 polypeptide-encoding nucleotide sequence may be determined in a routine manner by aligning the PR0212. 
PR0326 or PRO) 0 1 6 polypeptide-encoding nucleotide sequence with other known nucleotide sequences using any 
of a number of well known sequence alignment programs and determining which PR0212, PR0326 or PRO1016 
polypeptide-encoding nucleotide sequence fragment(s) are novel. All of such PR021.1 RR0326 or PRO1016 
polypeptide-encoding nucleotide sequences are contemplated herein. Also contemplated are the PR02 1 2, PR0326 
30 or PRO1016 polypeptide fragments encoded by these nucleotide molecule fragments, preferably those PR0212, 
PR0326 or PROl 0 1 6 polypeptide fragments that comprise a binding site for an anti-PR02 1 2, anti-PR0326 or antt- 
PRO101 6 antibody. 

In another embodiment, the invention provides isolated PR0212. PR0326 or PRO 101 6 polypeptide 
encoded by any of the isolated nucleic acid sequences hereinabove identified. 
35 , In a certain aspect, the invention concerns an isolaied PR0212, PR0326 or PRO10I6 polypeptide, 

comprising an amino acid sequence having at least about 80£ sequence identity, preferably at least about 81 % 
sequence identity, more preferably at least about 82% sequence identity, yet more preferably at least about 83% 
sequence identity, yet more preferably at least about 84% sequence identity, yet more preferably at least about 85% 
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sequence identity, vet more preferably at least about 86% sequence identity, yet more preferably at least about 87% 
sequence identity, vet more preferably at least about 88% sequence identity, ye. more preferably a. leas, about 89% 
sequence identity, ye. more preferably at leas, abou, 90% sequence identity, ye, more preferably a. leas, abou, 91 % 
sequence identity, vet more preferably a, leas, about 92% sequence identity, ye, more preferably a, leas, abou, 93% 
5 sequence identity, ye, more preferably a, leas, abou, 94% sequence identity, ye, more preferably a, leas, abou, 95% 
sequence identity, vet more preferably a, least abou. 96% sequence identity, yet more preferably a. least abou, 97% 
. sequence identity, yet more preferably a, leas, abou, 98% sequence identity and ye, more preferably a, leas, abou, 
99% sequence identity to a PR0212, PR0326 or PRO101 6 polypeptide having a full-length amino add sequence 
as disclosed herein, an amino acid sequence lacking the signal peptide as disclosed here,n, an extracellular domain 
10 ofa, ra nsmembrane P rotein.withorwi^ 

fragment of the full-lencth amino acid sequence as disclosed herein. 

In a further aspect, the invention concerns an isolated PR0212, PR0326 or PRO.0I6 polypeptide 
comprise an amino acid sequence having a, leas, abou, 80% sequence identity, preferably a, leas, abou, 81% 
sequence identity, more preferably a, leas, abou, 82% sequence identity, yet more preferably a, leas, abou, 83% 
15 sequence idemuy, ye, more preferably a, 

sequence identity, ve, more preferably a, leas, abou. 86%, sequence identity, yet more preferably a> least abou, 87% 
sequence identity, yet more preferably a. least abou, 88% sequence identity, ye, more preferably a, least abou. 89% 
sequence identity, ve, more preferably a, leas, abou, 90% sequence identity, yet more preferably a, leas, abou, 91% 
sequence identity, yet more preferably at leas, about 92% sequence identity, yet more preferably a, leas, abou,93% 
20 se^uenceidenuty.vetrrrcrepreferab^ 

sequence identity, yet more preferably a. least abou. 96% sequence identity, yet more preferably a, leas, abou, 97% 
sequence identity, ye, more preferably a, least abou, 98% sequence identity and ye, more preferably a, leas, abou, 
99% sequence identity to an amino acid sequence encoded by any of the human protein cDNAs deposited with the 
ATCC as disclosed herein. 

25 in a further aspect, the invention concerns an isolated PR0212, PR0326 or PRO10I6 polypeptide 

comprise an amino acid sequence scoring at leas, abou, 80% positives, preferably a, leas, abou, 81 % positives, 
more preferably a, leas, abou, 82% positives, yet more preferably atleas, abou, 83% positives, ye, more preferably 
a, leas, abou, 84% positives, yet more preferably a, leas, abou, 85% positives, ye, more preferably a, leas, abou, 
86% positives, ye, more preferably a, leas, abou, 87% positives, ye, more preferably a, leas, abou, 88% posiuves, 

30 ye, more preferably a, leas, abou, 89% positives, ve, more preferably a, leas, abou, 90% positives, ye, more 
preferably at least abou, 91 %posi,ives, yet more preferably a. least abou,92% positives, yet more preferably a, leas, 
abou, 93% positives, yet more preferably at least abou, 94% positives, ye, more preferably a, leas, abou, 95% 
positives ve, more preferably a, leas, about 96% positives, ye, more preferably a, leas, abou, 97% positives, ye, 
more preferably a, leas, abou, 98% positives and ye, more preferably a, leas, abou, 99% positives when compared 

35 w,th the amino acid sequence of a PR0212, PR0326 or PRO10 1 6 polypeptide having a full-length amino acid 
sequenceasdisclosed herein, an amino acid sequence lacking .hesignal peptide as disclosed herein, an extracellular 
doma, n ofa,ransmembrane pro,ein, with or wimouuhe signal peptide, as disclosed herein or any other specifically 
defined fragmen, of ,he full-length amino acid sequence as disclosed herein. 
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' In a specific aspect, the invention provides an isolated PR02 1 2. PR0326 or PRO10 ^polypeptide without 
the N-terminal signal sequence and/or the initialing methionine and is encoded by a nucleotide sequence that 
: ' encodes such an amino acid sequence as hereinbefore described. Processes for producing the same are also herein 
described, wherein those processes comprise cul.uring a host cell comprising a vector which comprises the 
5 appropriate encoding nucleic acid molecule under conditions suitable lor expression of the PR02 ! 2, PR0326 or 
PROI016 polypeptide and recovering the PR021 2, PR0326 or PROI016 polypeptide from the cell culture. 

Another aspect of the invention provides an isolated PR0212, PR0326 or PRO1016 polypeptide which 
. • is either transmembrane domain-deleted or transmembrane domain : inacti vaied. Processes for producing the same 
are also herein described, wherein those processes comprise culiuring a host cell comprising a vector which 
1 (J comprises the appropriate encoding nucleic acid molecule under conditions suitable for expression of the PR02 ! 2, 
PR0326 or PROl 01 6 polypeptide and recovering the PR021 2, PR0326 or PRO 10)6 polypeptide from the cell 
culture. 

In yet another embodiment, the invention concerns agonists of a native PR0212, PR0326 or PRO101 6 
polypeptide as defined herein. In a particular embodiment, the agonist is an anti-PR021 2, ami-PR0326 or ami- 
15 PRO 101 6 agonist antibody or a small molecule. 

In a further embodiment, the invention concerns a method of identifying agonists to a PR02 1 2, PR0326 
or PRO1016 polypeptide which comprise contacting the PR0212, PR0326 or PRO10I6 polypeptide with a 
candidate molecule and monitoring a biological activity mediated by said PR0212, PR0326 or PRO1016 
polypeptide. Preferably, thePR021 2, PR0326orPR01016polypeptide isa native PRO212.PRO3.26orPRO10l 6 
20 polypeptide. 

In a still further embodiment, the invention concerns a composition of matter comprising a PR0212, 
PR0326 or PRO1016 polypeptide, or an agonist of a PR0212, PR0326 or PRO1016 polypeptide as herein 
described, or an anti-RR0212, anti-PR0326 or anti-PRO1016 agonist antibody. in combination with a carrier. 
Optionally, the carrier is a pharmaceutical!)' acceptable carrier. 
25 Another embodiment of the present invention is directed to the use of a PR021 2, PR0326 or PROl 01 6 

polypeptide, or an agonist thereof as hereinbefore described, or an ami-PR021 2. ami-PR0326 or anti-PROlOl 6 
agonist antibody, for the preparation of a medicament useful in the treatment of a condition which is responsive to 
the PR0212, PR0326 or PRO101 6 polypeptide, an agonist thereof or an anti-PR0212. ami-PR0326 or ami- 
PRO101.6 agonist antibody. 

30 In other embodiments of the present invention, the invention provides vectors comprising DN A encoding 

any of the herein described polypeptides. Host cell comprising any such vector are also provided. By way of 
example, the host cells may be CHO cells, £ eoli, yeast, or Baculovirus-infected insect cells. A process for 
producing any of the herein described polypeptides is further provided and comprises cuhuring host cells under 
conditions suitable for expression of the desired polypeptide and recovering the desired polypeptide from the cell 

35 culture. 

In other embodiments, the invention provides chimeric molecules comprising any of the herein described 
polypeptides fused to a heterologous polypeptide or amino acid sequence. Example of such chimeric molecules 
comprise any of the herein described polypeptides fused to an epitope tag sequence or a Fc region of an 
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immunoglobulin. 

In another embodiment, the invention provides an antibody which specifically binds 10 any of the above 
or below described polypeptides. Optionally, the antibody is a monoclonal antibody, humanized antibody, antibody 
fragment or single-chain antibody. 
5 In yet other embodiments, the invention provides oligonucleotide probes useful for isolating genomic and 

cDNA nucleotide sequences or as antisense probes, wherein those probes may be derived from any of the above 
or below' described nucleotide sequences. 

BRIEF DESCRIPTION OF THE DRA WINGS 
Figure 1 shows a nucleotide sequence (SEQ ID NO: ) ) of a native sequence PR021 2 cDNA, wherein SEQ 
10 ID NO: 1 is a clone designated herein as "DNA30942-1 1 34". 

Figure 2 shows the amino acid sequence (SEQ ID NO:2) derived from the coding sequence of SEQ ID 
NO:l shown in Figure 1. 

Figure 3 .show a nucleotide sequence (SEQ ID NO:3) of a native sequence PR0326 cDNA, wherein SEQ 
ID N0:3 is a clone designated herein as "DNA37 140- 1234". 
15 Figure 4 show the amino acid sequence (SEQ ID NO:4) derived from the coding sequence of SEQ ID 

NO:3 shown in Figure 3. 

Figure 5 shows a nucleotide sequence (SEQ ID NO:5) of a native sequence PROl 01 6 cDNA, wherein 
SEQ ID NO:5 is a clone designated herein as "DN A561 1 3-1 378*'. 

Figure 6 shows the amino acid sequence (SEQ ID NO:6) derived from the coding sequence of SEQ ID 
• 20 NO:5 shown in Figure 5. 

DETAILED DESCRIPTION OF THE INVENTION 

The terms "PR0212", "PR0326" or "PRO1016" polypeptide or protein when used herein encompass 
native sequence PR02U PR0326or PROl 01 6 and PR0212, PR0326 or PRO 101 6 variants (which are further 
defined herein). The PR021 2, PR0326 or PROl 01 6 polypeptide may be isolated from a variety of sources, such 

25 as from human tissue types or from another source, or prepared by recombinant and/or synthetic methods. 

A "native sequence PR0212", "native sequence PR0326" or "native sequence PRO1016" comprises a 
.polypeptide having the same amino acid sequence as the PR0212, PR0326 or PRO1016 polypeptide as derived 
from nature. Such native sequence PR02 1 2, PR0326 or PRO 1 01 6 polypeptide can be isolated from nature or can 
be produced by recombinant and/or synthetic means. The term "native sequence" PR021 2, PR0326 or PRO 1016 

30 specifically encompasses naturally-occurring truncated or secreted forms {e.g., an extracellular-domain sequence), 
naturally-occurring variant forms (e.^ alternatively spliced forms) and naturally-occurring allelic variants of the 
PR021 2. PR0326 and PR0326 polypeptides. In one embodiment of the invention, the native sequence PR021 2, 
PR0326 or PRO1016 polypeptide is a mature or full-length native .sequence PR0212/PR0326 or PRO10J6 
polypeptide as shown in Figure 2 (SEQ ID NO:2), Figure 4 (SEQ ID NO:4) : or Figure 6 (SEQ ID NO:6), 

35 respectively. Also, while the PR02 1 2, PR0326 and PR0326 polypeptides disclosed in Figure 2 (SEQ ID NO:2), 
Figure 4 (SEQ ID NO:4), or Figure 6 (SEQ ID NO:6), respectively, are shown to begin with the methionine residue 
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designated therein as amino acid position 1 . it is conceivable and possible thai another methionine residue located 
either upstream or downstream from amino acid position 1 in Figure 2 (SEQ ID NO:2), Figure 4 (SEQ ID NO:4), 
or figure 6 (SEQ ID NO:6), respectively, may be employed as the starting amino acid residue tor the PR0212, 
PR0326 or PRO101 6 polypeptide. 
5 The ' extracellular domain" or "ECD V of a polypeptide disclosed herein refers to a form of the polypeptide 

which is essentially free of the transmembrane and cytoplasmic domains. Ordinarily, a polypeptide ECD will have 
less than about 1 % of such transmembrane and/or cytoplasmic domains and preferably, will have less than about 
0.59c of such domains. It will be understood that any transmembrane domain(s) identified for the polypeptides of 
the present invention are identified pursuant to criteria routinely employed in the an for identifying that type of 

10 hydrophobic domain. The exact boundaries of a transmembrane domain may vary but most likely by no more than 
about 5 amino acids at either end of the domain as initially identified and as shown in the appended figures. As 
such, in one embodiment of the present invention, the extracellular domain of a polypeptide of the present invention 
comprises amino acids 1 to X of the mature amino acid sequence, wherein X is any amino acid within 5 amino acids 
on either side of the extracellular domain/transmembrane domain boundary. 

15 The approximate location of the "signal peptides" of the various PRO polypeptides disclosed herein are 

shown in the accompanying figures. It is noted, however, that the C-terminal boundary of a signal peptide may vary, 
but most likely by no more than about 5 amino acids on either side of the signal peptide C-terminal boundary as 
initially identified herein, wherein the C-terminal boundary of the signal peptide may be identified pursuant to 
criteria routinely employed in the art for identifying that type of amino acid sequence element {e.g., Nielsen et al., 
"20 Prot. Ens. . U);l-6 (1997) and von Heinje et ai, Nucl. Acids. Res. . 14:4683-4690 (1986)). Moreover, it is also 
recognized that, in some cases, cleavage of a signal sequence from a secreted polypeptide is not entirely uniform, 
resulting in more than one secreted species. These mature polypeptides, where the signal peptide is cleaved within 
no more than about 5'amino acids on either side of the C-terminal boundary of the signal peptide as identified 
herein, and the polynucleotides encoding them, are contemplated by the present invention. 

25 . "PR0212 variant polypeptide" means an active PR0212 polypeptide (other than a native sequence 

PR021 2 polypeptide) as defined below, having at least about 809c amino acid sequence identity with the amino acid 
sequence of (a) residues- 1 or about 24 to 300 of the PR021 2 polypeptide shown in Figure 2 (SEQ ID NO:2), (b) 
X to 300 of the PR0212 polypeptide shown in Figure 2 (SEQ ID NO;2), wherein X is any amino acid residue from 
19 to 28 of Figure 2 (SEQ ID NO:2), (c) 1 or about 24 to X of Figure 2(SEQ ID NO:2) ; wherein X is any amino 

30 acid from amino acid 120 to amino acid 129 of Figure 2 (SEQ ID NO:2) or (d) another specifically derived 
fragment of the amino acid sequence shown in Figure 2 (SEQ ID NO:2). 

'TR0326 variant polypeptide'' means an active PR0326 polypeptide (other than a native sequence 
PR0326 polypeptide) as defined below, haVing at least about 80Cr amino acid sequence identity with the amino acid 
sequence of (a) residues 1 or about 28 to 1 119 of the PR0326 polypeptide shown in Figure 4 (SEQ ID NO:4), (b) 

35 * X to 1 1 1 9 of" the PR0326 polypeptide shown in Figure 4 (SEQ ID NO:4) t wherein X is any amino acid residue from 
23 to 32 of Figure 4 (SEQ ID NO:4), (c) 1 or about 28 to X of Figure 4 (SEQ ID NO:4). wherein X is any amino' 
acid from amino acid 803 to amino acid '81 2 of Figure 4 (SEQ ID NO:4) or (d) another specifically derived fragment 
of the amino acid sequence shown in Figure 4 (SEQ ID NO:4). 
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"PRO1.016 variant polypeptide" means an active PRO10I6 polypeptide (other than a native sequence 
PRO10I6 polypeptide) as defined below, having a. least about 80% amino acid sequence identity with the amino 
acid sequence of (a) residues 1 or about ) 9 to 378 of the PRO 1016 polypeptide shown in Figure 6 (SEQ ID NO:6), 
(b) X to 378 of the PRO10I6 polypeptide shown in Figure 6 (SEQ ID NO:6). wherein X is any amino acid residue 
5 from 14 to 23 of Fisure 6 (SEQ ID NO:6). (c) 1 or about 19 to X of Figure 6 (SEQ ID NO:6), wherein X is any 
amino acid from amino acid 327 to amino acid 336 of Figure 6 (SEQ ID NO:6) or (d) another specifically derived 
frasment of the amino acid sequence shown in Figure 6 (SEQ ID NO:6). 

Such PR0212, PR0326 and PRO1016 variants include, for instance, PR0212, PR0326 and PRO1016 
polypeptides wherein one or more amino acid residues are added, or deleted, at the N- or Cerminus, as well as 
1 0 within one or more internal domains of the native sequence. 

Ordinarily, a PR021 2 variant will have ai least about 80% amino acid sequence identity, more preferably 
a. leas, about 8 1 % amino acid sequence identity, more preferably at leas, about 82% amino acid sequence identity, 
more preferably at least about 83% amino acid sequence identity, more preferably at least abour84% amino acid 
sequence identity, more preferably at leas, about 85% amino acid sequence identity, more preferably a. leas, about 
15 869, amino acid sequence identity, more preferably a, leas, about 87% amino acid sequence identity, more 
preferably a. leas, about 88% aminoacid sequence identity, more preferably at least abou. 89% amino acid sequence 
identity, more preferably at leas, about 90%amino acid sequence identity, more preferably at leas. abou.91%amino 
acid sequence identity, more preferably a. leas. abou. 92% amino acid sequence identity, more preferably a. leas, 
about 93% amino acid sequence identity, more preferably at leas. abou. 94% amino acid sequence identity, more 
20 preferablya.leas.abou.95%aminoacidse^ 

idemi.y.more P r C ferablya..eastabou.97%aminoacid sequence iden.ity.more preferably atleas.abo U .98%a m ino 
acid sequence identity and yet more preferably at.least abou, 99% amino acid sequence identity with (a) residues 
I or abou. 24 .o 300 of the PR021 2 polypeptide shown in Figure 2 (SEQ ID NO:2). (b) X to 300 of the PR0212 
polypeptide shown in Figure 2 (SEQ ID N0:2), wherein X is any amino acid residue from 19 to 28 of Figure 2 
25 (SEQIDNO:2),(c) I or about 24 to X of Figure 2 (SEQ ID NO:2), wherein X is any amino acid from amino acid 
120 .o amino acid 1 29 of Figure 2 (SEQ ID NO:2) or (d) another specifically derived fragmen. of the amino acid 
sequence shown in Figure 2 (SEQ ID NO:2). 

Ordinarily, a PR0326 variant will have at least about 80% amino acid sequence identity, more preferably 
at least abou, 81 %'amino acid sequence identity, more preferably a, least abou. 82% amino acid sequence identity. 
30 more preferably a. leas. abou. 83% amino acid sequence identity, more preferably a, least abou, 84% amino acid 
sequence identity, more preferably a. least abou, 85% amino acid sequence identity, more preferably a. leas, about 
86% amino acid sequence identity, more preferably a, leas, about 87% amino acid sequence identity, more 
preferabl vat leas, abou, 88% amino acid sequence identity, more preferably a, leas, abou, 89%amino acid sequence 
iden.i,y,morepreferablya,leas.about90% a minoacidsequenceidenti,y.more P referablya,leas,abo U ,91%a m ino 

35 acid sequence identity, more preferably a. least abou. 92% amino acid sequence identity, more preferably a. leas, 
about 93% amino acid sequence identity, more preferably a, least abou. 94% amino acid sequence identity, more 
P referablva t leas,abou,95%aminoacidsequence^ 

identity, more preferably a. leas, abou, 97% aminoacid sequence identity, more preferably at leas, abou, 98% amino 
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acid sequence identity and yet more preferably at least about 99% amino acid sequence identity with fa) residues 
i or about 28 to 1 ] 19 of the PR0326 polypeptide shown in Figure 4 (SEQ ID NO:4), (b) X to 1 1 19 of the PR0326 
polypeptide shown in Figure 4 (SEQ ID NO:4). wherein X is any amino acid residue from 23 to 32 of Figure 4 
(SEQ ID NO:4). (c) 1 or about 28 to X of Figure 4 (SEQ ID NO:4j, wherein X is any amino acid from amino acid 
803 to amino acid 8 ] 2 of Figure 4 (SEQ ID NO:4) or (d j another specifically derived fragment of the amino acid 
sequence shown in Figure 4 (SEQ ID NO:4). 

- Ordinarily, a PRO101 6 variant will have at least about 80% amino acid sequence identity, more preferably 
at least about 8 1 % amino acid sequence identity, more preferably at least about 82% amino acid sequence identity, 
more preferably at least about 83% amino acid sequence identity, more preferably at least about 84% amino acid 
sequence identity, more preferably at least about 85% amino acid sequence identity, more preferably at least about 
869r amino acid sequence identity, more preferably at least about 87% amino acid sequence identity, more 
preferably at least about 88% amino acid sequence identity, more preferably at least about 89% amino acid sequence 
identity, more preferably at least about 90% amino acid sequence identity, more preferably at least about 91 % amino 
acid sequence identity, more preferably at least about 92% amino acid sequence identity, more preferably at least 
15 about 93% amino acid sequence identity, more preferably at least about 94% amino acid sequence identity, more 
preferably at least about 95% amino acid sequence identity, more preferably at least about 96% amino acid sequence 
identity, more preferably at least about 97% amino acid sequence identity, more preferably at least about 98% amino 
acid sequence identity and yet more preferably at least about 99% amino acid sequence identity with (a) residues 
1 or about 19 to-378 of the PRO 101 6 polypeptide shown in Figure 6 (SEQ ID NO:6), (b) X to 378 of the PRO1016 
20 polypeptide shown .in Figure 6 (SEQIDNO:6) t wherein X is any amino acid residue from 14 to 23 of Figure 6 
(SEQ ID NO:6), (c) 1 or about ] 9 to X of Figure 6 (SEQ'ID NO:6), wherein X is any amino acid from amino acid 
327 to amino acid 336 of Figure 6 (SEQ ID NO:6) or (d) another specifically derived fragment of the amino acid 
.sequence shown in Figure 6 (SEQ ID NO:6). 

Ordinarily, PR02J2, PR0326 and PRO1016 variant polypeptides are at least about 10 amino acids in 
25 length, often at least about 20 amino acids in length, more often at least about 30 amino acids in length, more often 
at least about 40 amino acids in length, more often at least about 50 amino acids in length, more often at least about 
60 amino acids in length, more often at least about 70 amino acids in length, more often at least about 80 amino 
acids in length, more often at least about 90 amino acids, in length, more often at least about 1 00 amino acids in 
• length, more often at least about 150 amino acids in length, more often at least about 200 amino acids in length, 
30 more often at least about 250 amino acids in iength, more often at least about 300 amino acids in length, or more. 

As shown below, Table 1 provides the complete source code for the ALIGN-2 sequence comparison 
. computer program. This source code may be routinely compiled for use on a UNIX operating system to provide 
the ALIGN-2 sequence comparison computer program. 

In addition, Tables 2A-2D show hypothetical exemplifications for using the below described method to 
35 determine % amino acid sequence identify (Tables 2A-2B) and % nucleic acid sequence identity (Tables 2C-2D) 
usms the ALIGN-2 sequence comparison computer program, wherein "PRO" represents the amino acid sequence 
of a hypothetical PR0212, PR0326 or PRO 101 6 polypeptide of interest, "Comparison Protein" represents the 
amino acid sequence of a polypeptide against which the "PRO" polypeptide of interest is being compared, "PRO- 
DRV represents a hypothetical PR0212- : PR0326- or PRO10J6-encoding nucleic acid sequence of interest, 
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"Comparison DNA" represents the nucleotide sequence of a nucleic acid molecule against which the "PRO-DNA" 
nucleic acid molecule of interest is being compared, "X'\ "Y'\ and "Z" each represent different hypotheiica! amino 
acid residues and "N*\ "L v and "V" each represent different hypothetical nucleotides. 
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Table 1 

* 

* C-C increased from 12 10 15 

* Z is average of EQ 

* B is average of ND 

* match with stop is _M; stop-stop = 0; J (joker) match = 0 
*/ 

^define _M -8 ; /* value of a match with a stop */ 
int day[26]{26] = { 

/• AB CDEFGHIJKLMNOPQRSTUVWXYZ*/ 
/• A */ {20 -2, 0, 0,-4, 1,-1,-1, 0,-1,-2,-1. 0, M, 1, 0,-2, 1. 1, 0, 0,-6, 0 ; -3, 0}, 
/* B */ { o' 3 < 3, 2,-5, 0, ],-2;0, 0,-3,-2, 2, M,-l. 1, 0, 0, 0, 0,-2,-5, 0,-3, 1}, 
/• C */ {-2 -4.15,-5,-5,-4,-3.-3,-2, 0,-5.-6.-5,-4, M,-3,-5,-4. 0,-2, 0,-2,-8, 0, 0,-5}, 
/♦ D */ * { o] 3,-5, 4, 3,-6, 1, 1,-2, 0, 0.-4.-3, 2,_M,-1, 2,-1, 0. 0, 0,-2,-7, 0,-4, 2}, ' 
/*EV {0 2-5.3,4,-5,0.1,-2,0,0,-3,-2,1. M.-l. 2,-1, 0, 0. 0,-2,-7, 0.-4, 3}, 
/»FV h',-5.4,-6,-5. 9,-5,-2, 1,0,-5,2,0,-4, M,-5,-5,-4<-3.-3, 0,-1 , 0, 0, 7,-5}, 
/*G*/ { 1,0,-3, 1,0,-5,5,-2,-3,0,-2,-4,-3,0, M,-l,-l,-3. 1.0,0,-1,-7,0,-5,0}, 
/• H */ {-1, 1.-3, 1, 1,-2,-2, 6.-2, 0, 0,-2r-2, 2, M.--0, 3, 2,-1 ,-1 , 0,-2,-3, 0, 0, 2}, ^ 
/* I */ {-1,-2,-2,-2.-2. 1,-3.-2, 5, 0,-2, 2, 2,-2, M, -2,-2,-2.-1, 0 r 0. 4,-5, 0,-3,-2}, 
/* j */ ' {o 0, 0 0, 0, 0, 0, 0. 0, 0, 0, 0, 0, 0, M. 0. 0, 0, 0, 0, 0, 0, 0, 0, 0, 0}, 
/* K */ {-l' 0 -5 0 0,-5,-2. 0,-2, 0, 5,-3,0, 1~M,-1, 1, 3. 0, 0, 0.-2,-3.0.-4,0}, 
/• L */ {-21-3,-6,-4,-3, 2,-4.-2, 2, 0,-3, 6, 4,-3, M,-3,-2,-3,-3.-l , 0, 2,-2, 0,-1,-2}, 
/* M */ ^{-1,-2.-5,-3,-2, 0,-3.-2, 2, 0, 0, 4, 6,-2, M,-2,-l, 0.-2,-1, 0, 2,-4, 0.-2,-1}, 
/• N' */ { 0 2 -4 2 1,-4, 0, 2,-2, 0, 1,-3,-2, 2, M,-l, 1, 0, 1, 0, 0,-2,-4; 0,-2, J }, 

1*0*1 { M. V m, m,_m,_m, m,_m,_m ; _m,_m,_m,_m, - m,-o,_m,_m,_m,_m,^,_m ! _m,_m,_m._m,^^^ 

/* P */ ri,-r,-3 "L-r,-5,-l, 0,-270. -1,-3,-2,-1, _M, 6. 0, 0, 1,0, 0,-1,-6, 0,-5, 0}. 

/* Q */ { o', 2, 2,-5,-1, 3,-2, 0, 1,-2,-1, 1, M, 0, 4, 1,-1,-1, 0,-2,-5, 0,-4, 3},' 

/* R */ {-2* 0 -4 -1,-1,-4,-3, 2,-2, 0, 3.-3, 0, 0,_M, 0, 1, 6. 0,-1, 0,-2, 2. 0,-4, 0}, 

/* S-*/ { 1,' 0, 0. 0, 0,-3, 1,-1,-1, -0, 0,-3,-2, 1,_M, l.-l, 0, 2, 1, 0,-1,-2, 0,-3, 0}, 

1*1*1 { 1, 0,-2. 0, 0,-3, 0,-1, 0, 0, 0,-1,-1, 0,,M, 0,-1,-1, 1. 3, 0, 0,-5, 0,-3. 0}, 

/* u */ { o! o! 0, 0, 0. 0, 0, 0, 0, 0, 0, 0, 0, 0, *M, 0, o, o. o; 0, 0, 0, 0, 0 : 0, 0}, 

/* V «7 { o!-2^2,-2,-2,-l ,-1 ,-2, 4, 0,-2, 2, 2,-2^M,-l, -2,-2,-1 . 0, 0, 4.-6. 0.-2,-2}, • 

/* W */ {-6,-5,-8,-7,-7, 0,-7,-3,-5, 0,-3,-2,-4,-4,Jvi,-6,-5, 2,-2,-5, 0,-6,17, 0, 0,-6}, 

/* X */ { 0,' 0, 0,' 0, 0, 0, 0, 0, 0,- 0, 0, 0, 0, 0, M, 0, 0,-0, 0, 0, 0, 0, 0, 0, 0, 0}, 

/•Y*/ {-3,-3, 0,-4,-4,7,-5, 0,-1, 0,-4,-l,-2,-2T_M,-5,-4,-4,-3,-3, 0,-2, 0,0,10,-4}, 

/• Z */ { 0,' 1,-5! 2,' 3,'-5,' 0, 2,-2, 0, 0,-2,-1, 1 , M, 0, 3, 0, 0, 0, 0,-2,-6, 0,-4, 4} 

}; 
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*/ 

^include < stdio.h > 
#include <ctype.h> 



^define 


MAXJMP 


16 


/* max jumps in a diag */ 


#defme 


MAXGAP 


24 


/* don't continue to penalize gaps larger than this */ 


^define 


JMPS 


1024 


/* max jmps in an path */ 


^define 


MX 


A 


/" save if there's at least MX-1 bases since last jmp */ 


^define 


DMAT 


3 


/* value of matching bases */ 


^define 


DMIS 


0 


/* penalty for mismatched bases */ 


^define 


DINSO 


8 


/* penalty for a gap */ 


^define 


DINS1 


1 


/" penalty per base */ 


^define 


PINSO 


8 


/* penalty for a gap */ 


^define 


PINS1 


4 


/* penalty per residue */ 



struct jmp { 

short nf MAXJMP]; /* size of jmp (neg for dely) V 

unsigned short x[ MAXJMP); /* base no. of jmp in seq x *f 

}; /* limits seq to 2*16 -1 */ 



struct diag { 








int 


score; 


. /* score at last jmp */ 




long 


offset; 


/* offset of prev block V 




short 


ijmp; 


. /* current jmp index */ 


}•. 


struct jmp jp; 


/* list of jmps */ 


struct path { 








int 


spc; 


/* number of leading spaces */ 




short. 


n[JMPS); 


/* size of jmp (gap) */ 


>: . 


int 


x[JMPS]; 


/* loc of jmp (last elem before gap) */ 


char 




*ofile; 


/* output file name */ 


char 




*namex[2}; 


/* seq names: getseqs() */ 


char 




*pi*og;' 


/* prog name for err msgs */ 


char 




*seqx[2); 


/* seqs: getseqs() */ 


im 




dmax; 


/*' best diag: nw() */ 


int 




dmaxO; 


/* final diag */ 


int 




dna; 


/* set if dna: main() */ 


int 




endgaps; 


/* set if penalizing end gaps */ 


int 




gapx, gapy; 


/* total gaps in seqs */ 


int 




'lenO, lenl; 


/* seq lens */ 


int 




ngapx, ngapy; 


/* total size of gaps */ 


int 




smax; 


/* max score: nw() */ 


int 




*xbm; 


/* bitmap for matching */ 


long 




offset; 


/* current offset- in jmp file */ 


struct 


diag , 


*dx; 


7* holds diagonals */ 


struct 


path 


PPPl; 


/* holds path for seqs */ 


char 




*calloc(), *malloc(), *index(), *strcpy(); 


char 




*getseq(), *g_cailoc(); . 
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/* Needleman-Wunsch alignment program 

* usase: progs file! file2 

* where file] and file2 are two dna or two protein sequences. 

* The sequences can he in upper- or lower-case an may contain amb.guny 

* Anv lines beginning with ';','> ' or ' < ' are ignored 

* Max file ieneth is 65535 (limited by unsigned short x in the jmp struct) 

* A sequence with 1/3 or more of its elemems ACGTU is assumed to be DNA 

* Outpui is in the file "align.out" 
* 

* The program may create a imp file in /imp to hold info about traceback. 

♦Original version developed under BSD 4.3 on a vax 8650 J - 

*/ 

^include "nw.h" 
^include "day.h" 

static dbvall26] = { 

1,14,2,13,0.0,4.11-0,0,12,0.3.15,0,0,0,5,6,8.8,7,9,0.10,0 

}; 

static pbval!26] = { 

1,21(1 < <( , D , - , A , ))|d < <('N , - , A')), 4, 8, 16. 32, .64, 
128 256, OxFFFFFFF, 1 < < 10, 1 < < 1 1, 1< < 12, 1 < < 13. 1< < 14, 
1<<15 1<<16, 1<<17, 1<<18, 1< < 19. J < <20. 1 < <21, X <22. 
1<<23, 1<<24, 1 < <25|(1 < <C , E , -'A'»|(1 < <CQ'-'A')) 

}; 

main 

main(ac, av) 

int ac; . 
char *av[]; 

{ - - 

prog = av[0]; 
if(ac!« 3){ 

fprintf(stderr , " usage: fcsfflel file2\n\ prog); 

fprintf(stderr, "where filel and file2 are two dna or two protein sequencesAn ); 
fprintftstderr.'T he sequences can be in upper- or lower-case\n M ); 
lprintf(stderT f "Any lines beginning with ';' or ' < * are ignored^"); 
< fprintf(siderr, "Output is in the file \"align.out\ tt \n"); 
exit(l); 

}• 

namex[0] = av[l]; 

namexll) = av[2); 

seqx[0] = getseq(namex[0], &len0); 

seqx(l] = getseq(namex[l), &lenl); 

xbm = (dna)? .dbva! : j)bval; 

endcaps = 0; '* > l ° penalize endgaps */ 

ofile = "aiign.ouf ; °i"P"i ™ e *' 

nw Q. . }* fill in the matrix, get the possible jmps */ 

readjmpsO; /Jt S et the aclual j m P s *' 

print(); /* print stats, alignment */ 

cleanup(O); /* unlink any tmp files */ 

} 

Pane 1 of nw.c 
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/* do the alignment, return best score: mainQ 
» dna: values in Fiich and Smith, PNAS, 80, 13S2-1386. 1983 

* pro: PAM 250 values 

* When scores are equal we prefer mismatches 10 any cap, prefer 

* a new gap 10 extending an ongoing gap, and prefer a gap in seqx 

* to a gap in seq y. 
«7 

nwO 
{ 



nw 



char 

int 

int 

int 

int 

int 

register 
register 
register 
register 



*px, *py; 
•ndely, *dely: 
ndelx, delx; 
*tmp; 
mis; 

insO, insl; 
id; - 
U". 

*col0, *coll; 
xx, yy; 



/* seqs and pirs */ 
/* keep track of dely */ 
/* keep track of delx */ 
/* for swapping rowO, rowl ' 
/* score for each type */ 
/* insertion penalties */ 
/* diagonal index */ 
/» jmp index */ 
/* score for curr, last row */ 
/* index into seqs */ 



dx ■ 



(struct diag •jgjallocOo get diacs", lenO + lenl + l t sizeoft struct diag)); 



ndely = (int *)g_callocOo get ndely", lenl + 1. sizeof(int)); 
dely = (int *)g~calloc("to get dely", lenl + 1, sizeof(int)); 
colO = (int *)g~calloc("to get colO", lenl + 1, sizeof(int)); 
coll = (int *)g~calloc( B io get coll", lenl + 1, sizeof(int)); 
insO = (dna)? DINSO : PINSO; 
insl =(dna)?DINSl : PINS1; " 

smax = -10000; 

if (endgaps) { , 
for <col0[0] = dely[0] = -insO, yy = 1; yy < - lenl; yy + + ) { 
colO[yy] = delyb'y] = colO[yy-l] - insl; 
ndelylyy] = yy; 

LlOfO] = 0; /* Waterman Bull Math Biol 84 */ 

} 

else 

for.(yy = 1; yy < = lenl; yy + +) 
delyLvy] = -insO; . 



/* fill in match matrix 
*/ 

for (px. = seqx[0], xx = 1 ; xx < = lenO; px + + , xx+ +) { - 
/* initialize first entry in col 
*./ 

if (endgaps) { 

if (xx = = -1) 

coll[0J = delx = -(insO+insl); 

else 

col 110] = delx = colOiO] - insl; 
ndelx = xx; 



} 

else { 



co!l|0] - 0; 
delx = -insO; 
ndelx = 0; 
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...nw 

for (py = &eqx[ 1], yy = i ; yy < = lenl; py-r +, yy + + J { 
mis = col0[yy-l); 
if(dna) 

mis + = <xbm|*px-'A , ]&xbm[*py- , A'])? DMAT : DMIS; 

else 

mis + = ^dayl^px-'A'Ji^py-'A*]; ' 

I* update penalty for-del in x seq: 

* favor new del over ongong del 

* ignore MAXGAP if weighting endgaps 
*/' 

if (endgaps | |' nde1y[vy] < MAXGAP) { " 
if (colOLyy] - insO > = de!y[yy]) { 

delylyy] = col0[yy] - (insO + insl); 
ndeiy[yy] = 1; 

}else{ 

delyb'y] -= insl; 
ndelv[yy] + +; 

} 

} else f 

* ■ if (col0[yy] - (insO + insl) > = delylyy)) { ' - 

delylyy j = colOLyy] - (insO + insl); 
nde)y[yy] = 1; 

} else . * . 

ndely[yy] + + ; 

} 

/* update penalty for del in y seq; 

* favor new del over ongong del 
*/. ~ W 

if (endgaps 1 1 ndeix < MAXGAP) { _ 
if (coll[yy-l] - insO > = delx) { 

delx = coll [yy-1] - (insO-Hnsl); 
ndelx =1; 

} else { 

delx -= insl; 
ndelx + + ; 

} 

} else { 

if (collLvy-1] - (insO+insl) > = delx) { 

delx = colI[yy-l] - (insO-f insl); 
ndelx = 1; - . 

} else 

ndelx -r + ; 

} • • 

/* pick the maximum score; we're favoring 

* mis over any del and delx over dely 
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id = xx - yy + lenl - 1; 

if (m j s > = delx mis > « delylyy]) 

collLvy) = mis: 
else if (delx > = delylyy]) { 

co!l[yy] = delx: 

ij = dxfid].ijmp; 

if (dx[id}.jp.n[0] && (!dna | |.(ndelx > = MAXJMP 
&&xx > dxIid].jp.x[ij] + MX) || mis > dx[id]. score + DIN SO)) { 
dx[id].ijmp+-r: 
ir(++ij >- MAXJMP) { 
wriiejmps(id): 
ij = dxfidj.ijmp = 0; 
dx[id] .offset = offset; 

offset + = sizeof (struct jmp) + sizeof (offset);, 
} • 



} 

else { 



dx[id].jp.nlij) = ndelx; 
dx[id].jp.x[ij] = xx; 
dx|id]. score = delx; 



coll[yy] « delylyy); 
ij = dx[idl.ijmp; 



if (dx|id].jp.n[0] && (!dna 1 1 (ndely[yy] > = MAXJMP ..riiwcrm / 

&& xx > dx[id].jp.x[ij]+MX) 1 1 mis > dx[id].score + DINSO)) { 

. dx[id].ijmp++'; 

if + > = MAXJMP) { 
wriLejmps(id); 
ij = dx[id).ijmp = 0; 
dx[id] .offset = offset; 

offset + = sizeof(struct jmp) + sizeof(offset);, 

} 

} 

dx[id).jp.n[ij) = -ndcly[yyj; 
dx|id).jp.x[ij) = xx; 
dx[id].score = delylyy]; 

if (xx = = lenO && yy < lenl) { 
/* last col 
• ♦/ 

if (endgaps) 

coilLyy] -= insO + insl*(lenl-yy); 
if (coll [yy] > smax) { 

smax = colliyy]; 
dmax = id; 

} 

} • ' . . - 

} 

if (endgaps && xx < lenO) 

coillyy-l]-= insO+insJ*(len0-xx); 
if (colllyy-n > smax) { ■ * . 

smax = coillyy-1]; 

dmax = id; 

} 

imp = colO: colO = coll; coll = imp; 

} 

(void) free((char *)ndely); ■ 
(void) free((char *)dely); 
(void) free((char *)col0) 
(void) free((char *)coll) 
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/* 
* 

* primO - only routine visible outside this module 

X 

* static: 

* eeimat() - trace back best path, count matches: print() 

* pr alien() prim alignment of described in array p[]: printQ 

* dumpblockO - dump" a block of lines with numbers, stars: pr_align() 

* numsQ - pu l oui a number line: dumpblockO 

* putlineO - put out a line (name, jnum], seq,- Inum]): dumpblockO 

* starsO - -put a line of stars: dumpblockO 

* stripnameO - strip any path and prefix from a seqname 
•/ 



^include "nw.h" 



^define SPC 3 
^define P_LINE 256 
#define P~SPC 3 



extern 
int 

FILE 

print!) 
{ 



_day[26][26j: 

olen; 

*fx; 



/* maximum output line */ 

/* space between name or num and seq */ 

/* set output line length */ 
/* output file */ 



print 



int Ix, ly, firstgap, lastgap; /• overlap */ 

if ((fx = fopen(ofile, "w*)) = = 0) { 

fprintf(stderr,"%s: can't write %s\n\ prog, oftle); 
cleanup(l); 

rprimf(fx "< first sequence: %s (length = %d)\n\ namex[0}, lenO); 

fprintf<fx! "< second sequence: %s (length = %d)\n", namex[l), lenl); 

olen = 60; 

Ix = lenO; 

ly = lenl; . 

firsteap ~ lastgap = 0: 

if (dmax < lenl - 1) { /* leading gap in x */ " 
pp[0].spc = firsigap = lenl - dmax - 1; 
|v -= pp[0],spc; 

> • ■ ./ 

else if (dmax > lenl - 1) { /* leading gap in y / 

pp[l].spc = firstgap = dmax - (lenl - 1); 
lx pp[lj.spc; 

if (dmaxO < lenO - 1) { /* trailing gap in x •/ ■ 
lastgap = lenO - dmaxO - 1 ; 
lx -= lastgap; 

else if (dmaxO > lenO -!){/* trailing gap in y */ 
lastgap - dmaxO - (lenO - 1); 
lv -= lastgap; 

} 



getmat(lx, ly. firstgap, lastgap); 
pr_align(); 
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* trace back ihe best path, coum matches 

I 

stalic . getmat 

getmaiOx. Iv. firsicap. lastgap) 

int lXt | y; /• 'core" (minus endgaps) */ 

int firstgap, lastgap; /* leading trailing overlap */ 



{ 



int nm, i0.il, sizO, sizl; 

char outx[32); 

double pet; 

register n0, nl; 

register char *p0. *pl; 

/* get total matches, score 
*/ 

r0 = il = sizO = sizl = 0; 
pO = seqx(0] + ppll).spc: 
pi - seqx[l] + ppfOJ-spc; 
n0 = pp[l].spc + 1; 
nl = pp[0].spc + 1; 

nm = 0; . " 

while ( *p0 && *pl ) { 
if (sizO) { 

pl + +;' 
nl + + ; 
sizO-; 

} 

else if (sizl) { 

p0++; 



} 

else { 



n0+ + ; 
sizl-; 



if (xbm[*pO-'A , )&xbm[*pl-'A , J) 

nm + + ; 
if (n0+ + «= ppI0].x[i0J) 

sizO = pp[0].n[iO++]; 
if <nl++ == pp[l].x[il]) 

sizl = pp[l].nfil + +]; 

p0+ +; 
pl + +; ■ 



} 



/* pet homology: 

* if penalizing endgaps, base is the shorter seq 

* else, knock off overhangs and take shorter core 
*/ 

if (endgaps) 

lx = (lenO < lenlV? lenO : lenl; 

else 

lx = (lx < ly)? lx : ly; 
pet = 100.*(double)nm/(double)lx; 

fprimf(fx, "\n"); ' . 

fprintf(fx, - < %d matches in an overlap of %6: %.2f percent similanty\n . 
nm, (nm == D? " : "es", lx, pet); 
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} 



fpriraf(fx, "<gaps in first sequence: %d\ gapx);' 

if (gapx) { 

(void) sprintf(outx, " (&d %sSE.s)", 

ngapx. (dna)? "base": "residue", (ngapx == 1)? 
fprimf(fx,"%s\ ouix): 



...setmat 



n 5"); 



fprimfffx. gaps in second sequence: %d", gapy); 
if (gapy) { 

(void) sprinrf(outx, " (%d %s%s)\ 

ngapy. (dna)? "base":* residue", (ngapy = = 1)? *":"s"); 

fprinrf(fx,* , %s\ ouix): 



} 

if (dna) 



else 



%d (match = %d. mismatch = %d. gap penalty = %d + %d per base)\n\ 
smax, DMAT, DMIS, DINSO, D1NS1); 



^n< score: %6 (Dayhoff PAM 250 matrix, gap penalty = %d + %d per residue)\n\ 
smax.PINSO.PINSl); 
if (endgaps) 

tprimf(fx. _ . „ 

< endgaps penalized- left endgap: %d %s%s, right endgap: %d *s%s\n , 
firstgap~ (dna)? "base" : "residue", (firstgap == 1-)?^"" : "s", 
lastgap, (dna)? "base" : "residue", (lastgap 1)? : "s"); 



else 



fpFimf(fx, "< endgaps riot penal ized\n"); 



static 
static 
static 
static 
static 
static 
static char 
static char 
static char 
static char 



/* matches in core for checking */ 
/* lengths of stripped file names */ 
/* jmp index for a path */ 
/* number at start of current line */ 
/* current elem number - for gapping */ 

/* ptr to current element */ 
/* ptr to next output char slot */ 



nm; 
Imax; 

8123; 

nc[2]; 
niI2); 
siz[2); 
*ps[2]; 
*po[21; 

out[2][P LINE); /* output line */ 
starfP LINE]; /* set by siarsQ */ 



■ /* 

* prim alignment of described in struct path ppQ 
*/ 

static 
pr align() 
{ 



int 
int 

register 



nn; 
more; 



/* char count */ 



for (i = 0, Imax = 0; i < 2: { 
nn = stripname(namex[i]); 
if (nn > Imax) 

Imax = nn; 



pralign 



nc[i] = 1; 
ni[i] = 1; 
siz[ij = = 0; 
ps[i] - seqxfi); ' 
po[i] = out[i]; 
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for (nn = nm = 0, more = 1; mors: ) { 

for (i ^ more « 0: i < 2; i + +) { 
/* 

* do we have more of this sequence? 
*/ 

if(!*ps[i)) 

continue: 



.pralign 



more-r + ; 

if (pplfl.spc) { /* leading space V 
*po[i] + + = * '; 
pptfj.spc-; 

} 

else if (siz[i]) { /* in a gap */ 
*po[i] + + = 
sizf 



else { 



' f* we're puuing a seq element 
*/ 

*po[iJ = *ps[»]; 
if (islower(*ps[i))) 

*ps[i] = toupper(*ps[i]); 

po[i]+ + : 
ps[i]+.+ ; 



} 



* are we at next gap for this seq? 
■*/ 

if <ni[i] « pp[i}-x[ij[i]]) { 
/* 

* we need to merge all gaps 

* at this location 
*/ 

sizfi] = pp[i].ntij[i].+ +]; 
while (ni[ij = = pp[i].x[ij[i]]) 

siz[i] + = pp[i].n[ij[i] + +]; - 

} 

ni[i)+ + ; 



if (+ +nn = = olen 1 1 Imore && nn) { 
dumpblockO; 

for (i = 0; i < 2: i + - 
po[i) = out[i]; 

nn = 0; 

} 



/* 

* dump a block of lines, including numbers, stars: pr_align() 
*/ 

static 

dumpblockO 
{ 

register i; 

for (i = 0; i < 2; 

*po[i]- = '\0'; 



dumpblock 
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(void) puic('\n\ fx): 

for (i = 0; i < 2; i+ +) { • 
if (*outfi] (*out[i] != ' * 1 1 *(po[i]) '=» ' )) { 
if<i«0) 

nums(i); . 
if (i = =0&& *omjlJ) 
siarsO; 

puiline(i); 

if (i == 0&& *out[l]) 
fprimf(fx\ star); 

ir o « i) 

nums(i); 



} 



} 



.dumpblock 



* pui oui a number line: dumpblockO 
*/ 

static 

numst'ix) 

int ix; 



{ 



/- index in outD holding seq line */ 



char 
register 
register char 



nline[P_LINE]; 
*pn, *px, *py; 



for (pn = nline, i = 0; i < lmax + P_SPC; i + + , pn++) 
*pn = ' '; 

for (i = nc[ix], py = ouifix]; *py; py + + , pn+ + ){ 

if <*py « ' ' II *Py == v > 
*pn « ' 

else { , 

. if <i%10"« 0 | | (i == 1 &&nc[ix] != 1)) { 
j = (i < 0)? -i : i; 
for (px = pn; j; j /= 10, px~) 
*px = j%l0 + '0'; 

if (i < 0) 

* P X « V; 



nums 



} 

else 



*pn 



} 



} 

*pn = '\0'; 
nc[ix] = i; 

for (pn = nline; *pn; pn++) 
• (void) putc(*pn, fx); 
(void) putcOn', fx); 



r 

* pui oui a line (name, (num], seq, [num]): dumpblockO 
*/ 

static 
putiine(ix) 

int ix; 

{ 



putline 
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..putline 



int i; 
register char *px; 

fortpx = namexfixj,i = 0, *px && *px ! = V; px + +, i+ +) 

,(void) puic(*px, fx); 
ror(: i < lmax + P_SPC; 

(void J putcf \ fx); 

/* these couni from !: 

* ni[] is current element (from 1) 

* nc[] is number at Stan of current tine 
•7 

for (px = out[ix); *px; px++) 

(void) puic(*px&0x7F, fx); 
(void)<putcf\n\ fx); ' 



pui a line of stars (seq.s always in out[0), out[l]): dumpblockQ 

7 



static 
surs() 
{ 



int >i 

register char *p0, *pl, cx, *px; 

if (!*out[0] 1 | C"out[0] = = " *(pofO]) « ") II 
!*outil) || (*out[lJ " " &&*(po[l]) " ' *)) 
return; 
px - star; 

for (i = lmax-rP_SPC; i; i-) ' ^ 

*px + + = 

for (pO = out[0), pi = outll); *p0 && 'pi; p0+ + , pi + +) { 
>f (isalpha(*pO) && isalpha(*pl» { 

if (xbitiI*pO-'A , ]&xbm[*pl- , A , ]j { 
cx = 
nm+ 

else ir Odna _day[*pO- , A']l*pl- , A'] > 0) 
cx-= '.'; 

else 

cx = ' '; 

> 

else 

cx = ' ': 
*px + + = cx; 

} 

*px-r + = '\n'; 
*px = *\0'; 



stars 
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/* 

* sirip paih or prefix from pn. reiurn len: pr_align() 
*/ 

static 

stnpname 

stnpname(pn) 

char *pn; /* file name (may be path) */ 

{ 

register char *px, *py; 
P.v =0; 

for (px = pn; *px; px+ +) 

if (*px ==•/■) 

py = px + ]; 

tf(py) 

(void) strcpy(pn, py); 
return (strlen(pn)); 

} 
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*" cleanupO -- cleanup any imp file 

* eetseq() - read in seq, sei dna. len. maxlen 

* a calloc() - callocO with error checkin 

readjmpsO - get ihe good jmps. from imp file if necessary 
" wriiejmpsO - wriie a filled array of jmps to a imp file: nwf) 
*/ 

^include "nw.h" 
include < sys/file.h > 



char *jname = 7tmp/homgXXXXXX" 

FILE " *fj; 

int cleanupO; 

long IseekQ: 



/» imp file for jmps "7 
/* cleanup imp file */ 



* remove any imp file if we blow 



ini 

if (fj> 
exii(i); 



(void) unlink(jname): 



cleanup(i) 

{ 

} 
■ /* 

* read, return prr 10 seq, sei dna, len, maxlen 

* skip lines starting with ';*, ' < \ or ' > ' 

* seq in upper or lower case 
*7 

char * 

geiseq(file, len) 

char *file; /* file name */ 
int *len; /* seq len */ 



{ 



char 

register char 

int 

FILE 



line] 1024), *pseq; 
>px, *py; 
natgc, tlen; 
*fp; 



cleanup 



getseq 



if ((fp = fopen(file."r")) « 0) { 

fprimf(siderr,"%s: can't read %s\n*\ prog, file); 
exit(l); 

} 

tien - naigc = 0; 

while (feeis(line, 1024, fp)) { 

if ("line =•= V II *l' ne " '<' II *t™ = ='>') 

continue; 
for (px = line; *px != '\n'; px+-r) 

if (isupper(*px) 1 1 islower(*px)) 
. tlen++; ■ 

iT((pseq = mal!oc((unsigned)(tlen+6))) == 0) { 

fprimf(stderr/%s: mallocO failed to gei %d byies for fcs\n\ prog, tlen+6. file); 

exit(l); 

pseqlO] = pseq[l] = pseq[2) = pseq[3] = '\0'; 
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...getseq 

py = pseq + 4: . 

*len = lien; 

rewind(fp); 

while (fgeisOinc, 1024, fp)) { 

if (*Iine ■;" II *»ine == '<* II *hne " >) 
continue; 

for (px = line; *px != 'W; px + +) { 
if (isupper(*px)) 

else if (islower(*px)) 

*py + + = ioupper(*px); 
if <index("ATGCUV(py-l)))' 

naigc+ + ; 

*py+ + = '\0'; 

*pv = '\0'; 

(void) fclose(fp); 

dna = natgc > (tlen/3); 

return(pseq+4); 

} 

cnar * g_calloc 

g callodmsg, nx, sz) . - 

char *msg; >* program, calling routine / 

int nx, sz; /* number and size of elements */ 



{ 



} 



char *px. *calloc(); 

if ((px = calloc((unsigned)nx, ( unsigned )sz)) = - 0) { 

■ if rmSS) rprimnstderr, -%»: £.calloc() failed %s <n - M, a - %d)\n", prog, msg, nx, sz); 
exit(l); 

} 

} 

return(px); 



/* 

* get final jmps from dx[] or imp file, set ppD, reset dmax: main() 

*' - readjmps 

readjmpsO " ■ 

{ int « 

int siz, i0 t il; 

register i, j, xx; 

if(fj){ 

(void) fclose(fj); 

if «fd = openOnamc. 0_RDONLY, 0)) < 0) { 

fprintttstderr, n %s: can't open() %s\n\ prog, jname); 
cleanup(l); 

} 

for (i - iO = il = 0, dmaxO ~ dmax, xx = lenO; ;>++){ 

WhllC 0) for (j = dx[dmax].ijmp; j > = 0 && dx[dmax) jp.xffl > = xx; j-) 
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...readjmps 

if (j < 0 && dx|dmax].offsei fj) { 

(void) lseekffd. dx[dmax]. offset, 0); 

(void) readffd, (char *)&dx[dniax].jp. sizeof (struct jmp)); 

(void) readffd, (char *)&dx[dmax). offset, sizeof(dxldmax). offset)); 

dxldmax].ijmp = MAXJMP-1; 

} 

else 

break; 

} 

sro > = jmps) { 

fprimf(siderr, "%s: too many gaps in alignment^ , progj; 
deanup(l); 

} 

if (j > = 0) { 

siz = dx[dmax].jp.n[j); 
xx = dx[dmax]Jp.x[j]; 
dmax +«= siz; 

if (siz < 0){ /* gap in second seq */ 

pp[l]-nfil] = -siz; ■ 
xx + - sir; 

.7* id = xx - yy -f lenl - 1 
*/ 

pplU-xfil] = xx- dmax * lenl - 1; 
gapy ■+ + ; 
ngapy - = siz; 

/. ignore MAXGAP when doing endg^V _ ^ < | { ^ . MAXGAP; 

+ + ; 

else if (siz > 0) { /* gap in first seq */ 
pp[0].n[i0] = siz; 
pp[0].x[i0] = xx; 
gapx + + ; 
. ngapx + = siz; 

. ,* ignore MAXGAP when doing endgap^ ^ ^ ( | ^ ; MAXGAJJ; 

i0+ + ; 

} 

} 

else 

break; 

} . ' 

/• reverse the order of jmps 
*/ • 

for (i = 0. iO--; j < iO; j+ + , KM { 

i = PP[0].nUl: pplOl.nU] - PPtQ).n[i0]: PP [0).n[iO] = .; 
i = ppIQJ.xQl; PP[0).xUJ - PP(0].x[iO]; pp[0].xfiO] = .; 

> ■, M 

f or (i = 0 il-; j < iJ; J + + - 11 * 

i = ppfl]-nO]: PPlH-nU] - PP[U-n[il]; ppll].n[il] = i; 
i = ppin-xU]; PPlD.xUl - PPlD-x[ii]; ppM-xlii] = »; 

} 

if (fd > = 0) 

(void) close(fd); 

' if(fj){ 

(void) unlink(jname); 
fj = 0; 
offsei = 0; 
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* write a filled jmp struci offsei of the prev one (if any): nw() 
*/ 

wriiejmps(ix) 

ini ix; 

{ 

char *mktemp(); 
if Ofj) { 



if (mktemp(jname) < 0) { . 

fprimffstderr, "%s: can't mktempO %s\n\ prog, jname); 

cleanup(l); 

if <<fj = fopen(jname, "w")) == 0) { 

fprintf(siderr, "%s: can't write %s\n" f prog, jname); 



exii(0; 

} 

} 



(void) fwrite((char *)&dx[ix].jp, sizeoffstruct jmp), 1, fj); 
(void) fwriie((char *)&dx[ixj. offset, sizeof(dx[ix] .offset), 1, fj); 



writejmps 
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Table 2A 



PRO 

Comparison Protein 



xxxxxxxxxxxxxxx 

XXXXXYYYYYYY 



(Length = 15 amino acids) 
(Length = 12 amino acids) 



% amino acid sequence identity - 

(the number of .dentically matchmg ammo aod residues between the two polypeptide sequences as determined 
bv ALIGN -2) divided by (the total number of amino acid residues of the PRO polypeptide) - 



5 divided by 15 = 33.3% 



WO 00/75316 PCT/US99/30911 

Table 2B • 

pR0 XXXXXXXXXX (Ungih = 10 amino^acids) 

Comparison Pnne.n XXXXXYYYYYYZZYZ (Length = 15 amino acids) 

% amino acid sequence identity = 

(the number of ident.caUy matcmng ammo acid residues between the two polypeptide sequences as determined 
by ALIGN-2) divided by (the total number of am.no acid residues of the PRO polypeptide) - 

5 divided by 10 = 
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Table 2C 

PRO-DNA NNNNNNNNNNNNNN (Length = 1 4 nucleotides) 

Comparison DNA NNNNNNLLLLLLLLLL (Length = 1 6 nucleotides) 



% nucleic acid sequence identity = 

(.he number of identically matching nucleotides between the two nucleic acid sequences as determined by 
AL1GN-2) divided by (the total number of nucleotides of the PRO-DNA nucleic acid sequence) = 



6 divided by 14 = 42.9% 
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Table 2D 

PRO-DNA NNNNNNNNNNNN (Length = 12 nucleotides) 

Comparison DNA NNNNLLLW (Length = 9 nucleotides) 

% nucleic acid sequence identity = 

(the number of identically matchuig nucleotides between the two nucleic acid sequences as determined by 
AL1GN-2) divided by (the total number of nucleotides of the PRO-DNA nucleic acid sequence) _ 

4 divided by 12 = 33.3% 
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"Percent (*) amino acid sequence identity" with respect to .he PR0212. PR0326 and PRO10I6 
polypeptide sequences identified herein is defined as .he percentage of amino acid residues in a candidate sequence 
lhal are identical w,.h the amino acid residues in a PR0212. PR0326 or PRO10.6 sequence, after ahgn.ng the 

' sequences and introducing gaps, if necessary, to achieve the maximum percen. sequence identuy. and no. 

5 considerinoanvconservauvesub^ 

percent amTnoacid sequence identity can be achieved in various ways that are within the ski., in the an, for, nstance, 

r „t, or m a<;t Rl A.ST-'' AUGN. AUGN-2 or Mesalign 

usin- publicly available computer software such as BLAST, BLAb I aljo. 

(DNASTAR) software. Those skilled in the an can determine appropriate parameters for. measuring alignment, 
include a nv a.sorithms needed to achieve maximal alignment over the full-length of the sequences being . 

10 compared. For purposes herein, however, % amino acid sequence identity values are obtained as described below 
bvusinche sequencecomparisoncomputer program AL1GN-2, wherein the complete source code fortheALlGN-2 
program is provided in Table I. The AUGN-2 sequence comparison computer program was authored by 
Gen'emech. Inc.. and the source code shown in Table 1 has been filed with user documentation in the U.S. Copyngh. 
Office Washineton D.C., 20559, where it is registered under U.S. Copyright Registration No. TXU5 10087. Tne 

15 ALIGN-"' pro-ram is publicly available through Genentech, Inc., South San Francisco, California or may be 
spiled from the source code provided in Table ). The AUGN-2 program should be compi.edfor use onaUNIX 
operating system, preferably digital UNIX V4.0D. All sequence comparison parameters are set by the ALIGN-2 
prosram and do not vary. 

For purposes herein, the % amino acid sequence identity of a given amino acid sequence A to, with, or 
20 acains, a S iven amino acid sequence B (which can alternative* be phrased as a given amino acid sequence A that 
has or comprises a cenain % amino acid sequence identity to, with, or against a given amino acid sequence B) ,. 

calculated as follows: 

1 00 times the fraction X/Y 

■ where X is the number of amino acid residues scored as idemica. matches by the sequence alignment program 
25 AUGN-2 in that program's alignment of A and B. and where Y is the total number of amino acid res.dues ,n B. 
1, will be appreciated that where the length of amino acid sequence A is no, equal to the length of ammo acd 
sequence B, the % amino acid sequence' identity of A to B will no, equal the % amino acid sequence identtty of B 
to A As examples of % amino add sequence identity calculations, Tables 2A-2B demonstrate how to ca.cula,e 
the % amino acid sequence identity of the am.no acid sequence des.gnated "Comparison Protein" to the ammo acd 

30 sequence designated "PRO". 

Unle« specifically stated otherwise, all % amino acid sequence identity values used herein are obtained 
asd K cribedaboyeu S in S theAUGN-2se qU encecompansoncom P u,erprogram.However,%aminoacidsequence 

idemitv may also be determined using the sequence comparison program NCBI-BLAST2 (A.tschul « aL Nuclei 
AcidsRes., 25:3389-3402 (1997)). The NCBI-BLAST2 sequence comparison program may be downloaded from 
35 htt P //www.ncbi.nlm.niK.gov. NCBI-BLAST2 uses several search parameters, wherein all of those search 
parameters are se, to default values including, for example, unmask = yes. strand = a.., expected occurrences = 1 0, 
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minimum low complexity length = 1.5/5. multi-pass e-valuc =0.01. constant for multi-pass = 25, dropoff for final 
gapped alignment = 25 and scoring matrix = BLOSUM62. 

In situations where NCB1-BLAST2 is employed for amino acid sequence comparisons, the % amino acid 
sequence identity of a given amino acid sequence A to. with, or against a given amino acidsequence B (which can 
alternatively be phrased as a given amino acid sequence A that has or comprises a certain % amino acid sequence 
identity to, with, or against a given amino acid sequence B) is calculated as follows: 



10 



100 times the fraction XA' 



where X is the number of amino acid residues scored as- identical matches by the sequence alignment program 
NCBI-BLAST2 in that program's alignment of A and B, and where Y is the total number of amino acid residues 
in B. 1. will be appreciated that where the length of amino acid sequence A is not equal to the length of amino acid 
sequence B. the % amino acid sequence identity of A to B will not equal the 9. amino acid sequence identity of B 



lo A. 



In addition, % amino acid sequence identity may also be determined using the WU-BLAST-2 computer 
program (Al.schul e, al, M^hnrk in Enzvmoloev . 266:460-480 (1996)). Most of the WU-BLAST-2 search 
1 5 parameters are set to the default values. Those not set to default values, i.e.. the adjustable parameters, are set with 
the following values: overlap span = 1 . overlap fraction = 0.1 25, word threshold (T) = 1 1 , and scoring matrix = 
BLOSUM62. For purposes herein, a % amino acid sequence identity value is determined by dividing (a) the 
number of matching identical amino acids residues between the amino acid sequence of the PRO polypeptide of 
interest having a sequence derived from the native PRO polypeptide and the comparison amino acid sequence of 
20 interest (i.e., the sequence against which the PRO polypeptide of interest is being compared which may be a PRO 
variant polypeptide) as determined by WU-BLAST-2 by (b) the total number of amino acid residues of the PRO 
polypeptide of interest. For example, in the statement "a polypeptide comprising an amino acid sequence A which 
has or having at least 80% amino acid sequence identity to the ammo acid.sequence B", the amino acid sequence 
A is the comparison amino acid sequence of interest and the amino acid sequence B is the amino acid sequence of 

25 the PRO polypeptide of interest. 

"PR0212 variant polynucleotide" or "PR0212 variant nucleic acid sequence" means a nucleic acid 
. molecule which encodes an acti ve PR02 1 2 polypeptide as defined below and which has at least about 80% nucleic 
acid sequence identity with either (a) a nucleic acid sequence which encodes residues 1 or about 24 to 300 of the 
PR021 2 polypeptide shown in Figure 2 (SEQ ID NO:2), (b) a nucleic acid sequence which encodes am.no acids 

30 X to 300 of the PR021 2 polypeptide shown in Figure 2 (SEQ ID NO:2), wherein X is any amino acid residue from 
19 to 28 of Figure 2 (SEQ ID NO:2), (c) a nucleic acid sequence which encodes amino acids 1 or about 24 to X of 
Figure 2 (SEQ ID N0.2), wherein X is any amino acid from amino acid 1 20 to amino acid 1 29 of Figure 2 (SEQ 
ID NO.2) or (d) a nucleic acid sequence which encodes another specifically derived fragment of the amino acid 
sequence shown in Figure 2 (SEQ ID NO:2). Ordinarily, a PR02 1 2 variant polynucleotide will have at least about 

35 809c nucleic acid sequence identity, more preferably at least about 8 1 * nucleic acid sequence identity, more 
preferably at least about 82% nucleic acid sequence identity, more preferably at least about 839b nucleic acid 
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sequence identity, more preferably ai leas, about 84% nucleic acid sequence idemiiy. more preferably at least about 
85% nucleic acid sequence identity, more preferably a. least about 86% nucleic acid sequence identity, more 
preferably at least about 87% nucleic acid sequence identity, more preferably at least about 88% nucleic acid 
sequence identity, more preferably at least about 89% nucleic acid sequence identity, more preferably at least about 
5 90% nucleic acid sequence identity, more preferably a. least about 91% nucleic acid sequence identity, more 
preferably at least about 92% nucleic acid sequence identity, more preferably at least about 93% nucleic acid 
sequence identity, more preferably at least about 94% nucleic acid sequence identity, more preferably at least about 
95%. nucleic acid sequence identity, more preferably at least about 96% nucleic acid sequence identity, more 
preferably at least about 97% nucleic acid sequence identity, more preferably at least about 98% nucleic acid 
] 0 sequence identity and yet more preferably at least about 99% nucleic acid sequence identity with either (a) a nucleic 
' acid sequence which encodes residues 1 or about 24 to 300 of the PR021 2 polypeptide shown in Figure 2 (SEQ 
ID NO:2), (b) a nucleic acid sequence which encodes amino acids X to 300 of the PR021 2 polypeptide shown in 
Figure 2 (SEQ ID NO:2). wherein X is any amino acid residue from 19 to 28 of Figure 2 (SEQ ID NO:2). (c) a 
nucleic acid sequence which encodes amino acids 1 or about 24 to X of Figure 2 (SEQ ID NO:2), wherein X is any 
15 ammo acid from amino acid 120 to amino acid 129 of figure 2 (SEQ ID NO:2) or (d) a nucleic acid sequence 
which encodes another specifically derived fragment of the amino acid sequence shown in Figure 2 (SEQ ID NO:2). 
PR02 1 2 polynucleotide variants do not encompass the native PR021 2 nucleotide sequence. 

"PR0326 variant polynucleotide" or "PR0326 variant nucleic acid sequence'' means a nucleic acid 
molecule which encodes an active PR0326 polypeptide as defined below and which has at least about 80% nucleic 
20 acid sequence identity with either (a) a nucleic acid sequence which encodes residues 1 or about 28 to 1 11 9 of the 
PR0326 polypeptide shown in Figure 4 (SEQ ID NO:4). (b) a nucleic acid sequence which encodes amino acids 
X to 1 1 1 9 of the PR0326 polypeptide shown in Figure 4 (SEQ ID NO:4). wherein X is any amino acid residue from 
23 to 32 of Figure 4 (SEQ ID NO:4), (c) a nucleic acid sequence which encodes amino acids 1 or about 28 to X of 
Figure 4 (SEQ ID NO:4), wherein X is any amino acid from amino acid 803 to amino acid 8 1 2 of Figure 4 (SEQ 
25 ID NO:4) or (d) a nucleic acid sequence which encodes another specifically derived fragment of the amino acid 
sequence shown in Figure 4 (SEQ ID NO:4). Ordinarily, a PR0326 variant polynucleotide will have at least about 
-80% nucleic acid sequence identity, more preferably at least about 81% nucleic acid sequence identity, more ■ 
preferably at least about 82% nucleic acid sequence identity, more" preferably at least about 83% nucleic acid 
sequence identity, more preferably at least about 84% nucleic acid sequence identity, more preferably at least about 
30 85% nucleic acid sequence identity, more preferably at least about 86% nucleic acid sequence identity, more 
preferably at least about 87% nucleic acid sequence identity, more preferably at least about 88% nucleic acid 
sequence identity, more preferably at least about 89% nucleic acid sequence identity, more preferably at least about 
90% nucleic acid sequence identity, more preferably a. least about 91% nucleic acid sequence identity, more 
preferably at least about 92% nucleic acid sequence identity, more preferably a. least about 93% nucleic acid 
35 sequence identity, more preferably at least about 94% nucleic acid sequence identity, more preferably at least about 
95% nucleic acid sequence identity, more preferably at least about 96% nucleic acid sequence. identity, more 
preferably at least about 97% nucleic acid sequence identity, more preferably at least about 98% nucleic acid 
sequence identity and yet more preferably at least about 99% nucleic acid sequence identity with either (a) a nucleic 
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acid sequence which encodes residues . or aboul 28 to 1 1 1 9 of the PR0326 polypeptide shown in Figure 4 (SEQ 
ID NO:4). (b) a nucleic acid sequence which encodes amino acids X .0 ! 1 1 9 of the PR0326 polypeptide shown 
in Ficure 4 (SEQ ID NO:4). wherein X is any amino acid residue from 23 to 32 of Figure 4 (SEQ ID NO:4). (c) 
a nucleic acid sequence which encodes amino acids 1 or about 28 to X of Figure 4 (SEQ ID NO:4), wherein X is 
5 any amino acid from amino acid 803 to amino acid 8 1 2 of Figure 4 (SEQ ID NO:4) or (d) a nucleic acid sequence 
which encodes another specifically derived fragment of the amino acid sequence shown in Figure 4 (SEQ ID NO:4 ). 
PR0326 oolvnucleotide variants do no. encompass the native PR0326 nucleotide sequence. 

"PRO1016 variant polynucleotide" or "PRO 101 6 variant nucleic acid sequence " means a nucleic acid 
rnolecu.ewhkhencodesanactiyePRO.O^po.ypeptideasdefmedbe.owandwhichhasa.leastaboutBO^nuc.eic 

10 acd sequence identity with either (a) a nucleic acid sequence which encodes residues 1 or about 19 to 378 of the 
PRO 1 01 6 polypeptide shown in Figure 6 (SEQ ID NO:6). (b) a nucleic acid sequence wh.ch encodes amino ac.ds 
X.o37EofthePRO1016po.ypeptideshowninFigure6(SEQIDNO:6),whereinXisanyaminoacidresiduefrom 

,4 to 23 of Figure 6 (SEQ ID NO*). (O a nucleic acid sequence, which encodes amino acids 1 or about 19 ,0 X of 
Fi-ure 6 (SEQ ID NO:6). wherein X is any amino acid from amino acid 327 .0 amino acid 336 of Figure 6 (SEQ 

15 ID NO-6) or (d) a nucleic acid sequence which encodes another specifically derived fragment of the amino acid 
sequenceshowninFi E ure6(SEQlDNO:6). Ordinarily, a PRO 1016 variant polynucleotide will have at least about 
80% nucleic acid sequence identity, more preferably a, least about 81% nucleic acid sequence identity, more 
preferably at leas, about 82% nucleic acid sequence identity, more preferably at leas, about 83% nucleic acid 
seouence identity, more preferably a. least about 84% nucleic acid sequence identity, more preferably at least about 

20 85% nucleic acid sequence identity, more preferably a, least about 86% nucleic acid sequence .denuty, more 
preferably at leas, about 87% nucleic acid sequence identity, more preferably a. least about 88% nucleic acd 
sequence identity, more preferably at leas, about 89% nucleic acid sequence identity, more preferably at leas, about 
90% nucleic acid sequence identity, more preferably a, leas, about 91% nucleic acid sequence identity, more 
preferably at leas, about 92% nucleic acid sequence identity, more preferably a. leas, about 93% nuc.ee acd 

25 sequence .dentity, more preferably at leas, about 94% nucleic acid sequence identity, more preferably at least about 
95% nuc)e,c acid sequence identity, more preferably a, leas, about 96% nucle.c acid sequence .dentny, more 
preferab.y a, least abou, 97% nuc.eic acid sequence identity, more preferably a, least about 98% nucleic acd 
sequenceidemitvandva.™ 

acid sequence which encodes residues 1 or abou. 19 to 378 of the PRO101 6 polypeptide shown in Figure .6 (SEQ 
30 ID NO:6), (b) a nucle.c acid sequence which encodes amino acids X to 378 of the PR0 101 6 polypeptide shown 
in Roure 6 (SEQ ID NO:6). wherein X is any amino acd residue from 14 ,0 23 of Figure 6 (SEQ ID NO:6). (c) 
a nude.c acid sequence which encodes amino acids 1 or about 1 9 .0 X of Figure 6 (SEQ ID NO:6). where.n X is 
anv amino acid from amino acid 327 ,0 amino acid 336 of Figure 6 (SEQ ID NO*) or (d) a nuc.e.c acid sequence 
whichencodesanotherspecific a llydenyedfragmentoftheaminoacidse q uenceshowni n F.gure6(SEQIDNO:6). 

35 PRO1016 polynucleotide variants do not encompass the native PROI0I6 nucleotide sequence. 

Ordinarily, PR0212, PR0326 and PRO1016 variant polynucleotides are at least about 30 nucleotides in 
len«h. often a. leas', abou. 60 nucleotides in length, more often a, least abou, 90 nucleotides in length, more often 
at leas, abou, 1 20 nucleotides in length, moreo^ ^ 
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180' nucleotides in leneth. more often at leas, about 210 nucleotides in lenph. more often a. leas, about 240 
nucleotides in tenon, more often a. least about 270 nuclides in length, more often a, least about 300 nucleotides 
in length, more often a, leas, about 450 nucleotides in length, more often a.Jeas. about 600 nucleotide, in length, 
more often at least about 900 nucleotides in length, or more. 
5 "Percent (ft) nucleic acid sequence identity" with respect to the PR0212, PR0326 and PRO1016 

polvpeptide-encodine nucleic acid sequences identified herein is defined as the percentage of nucleotides in a 
candidate sequence that are identtca. with the nud^^^ 

nucleic acid sequence, after aUgning the sequences and introducing gaps, if necessary. «o achieve the maximum 
percent sequence identity. Alignment for purposes of determining percent nucleic acid sequence identity can be 

10 achieved in various ways that are within the skil^^ 

such as BLAST BLAST-2. ALIGN. AL1GN-2 or Megahgn (DNASTAR) software. Those skilled in the art can ■ 
determine appropriate parameters for measuring alignment, including any algorithms needed to achieve maxima, 
alignment over the full-length of the sequences being compared. For purposes herein, however, % nuc.e.c acd 
sequence idenntv values are obtained as described below by using the sequence comparison computer program 

15 ALIGN -2 wherein the complete source code for the AL1GN-2 program is provided in Table 1. The AL1GN-2 
sequence comparison computer program was authored by Genentech. Inc., and the source code shown in Table 1 
hasbeenfiledwithuserdocumentation^^ 

under U.S. Copyrisht Registration No. TXU510087. The ALIGN-2 program is publicly available through 
Genentech, Inc.. South San Francisco. California or may be compiled from the source code provided inTable 1. 
20 The ALIGN-2 program should be compiled for use on a UNIX operating system, preferably digital UNIX V4.0D. 
All sequence comparison parameters are set by the ALIGN-2 program and do not vary. 

For purposes herein, the ft nucleic acid sequence identity of a given nucleic acid sequence C to, with, or 
aoainst a given nucleic acid sequence D (which can alternatively be phrased as a given nucleic acid sequence C that 
has or comprises a certain % nucleic acid sequence identity to, with, or against a given nucleic acid sequence D) 
25 is calculated as follows: 

1 00 times the fraction W/Z 

where W is the number of nucleotides scored as identical matches by the sequence alignment program ALIGN-2 
in that proem s alignment of C and D. and where Z is the total number of nucleotides in D. 1. will be appreciated 
" t h a ,where.hele n2 thofnuc.eicacidsequ e nceCisnotequar,otheleng.hofnucleicacidsequenceD,the%nucle>c 

30 acid sequence identity of C to D will not equal the % nucleic acid sequence identity of D to C. As examples of % 
nuc 1 eicac 1 dsequenceidenti,ycalcula,io n s,Tables2C-2Ddemons,ratehowtocalcu.a,e,he%nucleicac,d sequence 

identity of the nucleic acid sequence designated "Comparison DNA" to the nucleic acid sequence designated "PRO- 

DN.V. 

Unless specifically stated otherwise, all % nucleic acid sequence identity values used herein are obtained 
• 35 as described above usina the ALIGN-2 sequence comparison computer program. However, ft nucleic acid 
sequenceidentitymaya.sobedeterminedusingthe sequence comparison program NCB1-BLAST2 (A.tschul 

37 



WO 00/75316 



PCT/US99/30911 



Nucleic Acid, Res _25:33«9-3402 (1997)). The NCB1-BLAST2 sequence comparison program may be 
downloaded from hnpV/www.ncbi.n.m.nih.gov. NCB1-BLAST2 uses several search parameters, wherein all of 
those search parameters are set to defau.t values including, for example, unmask = yes, strand = all. expected 
occurrences = 10. minimum low complexity length =15/5. multi-pass e-va.ue = 0.01 , constant for multi-pass = 25. 
dropoff for final sapped alignment = 25 and scoring matrix = BLOSUM62. 

In situations where NCBI-BLAST2 is employed for sequence comparisons, the % nucleic acid sequence, 
identity of. .iven nucleic acid sequence C to, with, or agains, a given nucleic acid sequence D (which can 
alternatively be phrased as a given nucleic acid sequence C that has or compnses a certain % nucleic acid sequence 
identity to, with, or agains. a given nucleic acid sequence D) is calculated as follows: 

100 times the fraciion W/Z 

where W is the number of nucleotides scored as identical matches by the sequence alignment program NCB1- 
BL AS-P in that prosrams alignment of C and D. and where Z is the total number of nucleotides in D. 1. w.ll be 
appreciated that where the length of nucleic acid sequence C is no, equa. to the length of nucleic acid sequence D. 
the % nucleic acid sequence identity of C to D will no, equal the % nucleic acid sequence .dennty of D to C. 

- In addition % nucleic acid sequence identity values may also be generated using the WU-BLAST-2 
computer program (A.tschu. e, aL M.thods ,n Enzvmologv. 266:460-480 (.996)). Most of the WU-BLAST-2 
search parameters are se, to the default values. Those not se, to default values. ,,, the adjustable parameters, are 
se, with the follow.no values: overlap span = 1. overlap fraction = 0.125, wprd threshold (T) = 1 1 , and sconng 
matrix = BLOSUM62. For purposes herein, a % nucleic acid sequence identity value is determined by d.vd.ng (a) 
the number of match.nc identical nucleotides between the nucleic acid sequence of the PRO polypeptide-encoding 
nucleic acid molecule of interest having a sequence derived from the native sequence PRO polypeptide-encoding 
nucleic acid and the comparison nucleic acid molecule of interest (,,. the sequence agains, wh,ch the PRO 
polypeptide-encodins nucle.c acid molecule of interest is being compared . which may be a varum PRO 
polvnucleotide) as de.ermined by WU-BLAST-2 by (b) the total number of nucleotides of the PRO po.ypept.de- 
encodins nucleic acid molecule of interest. For examp.e, in the statement "an isolated nucleic acid molecule 
co m prisin E anuc.eicacidsequenceAwhi C hhasorhavin g atleas,809 0 nucleicacidseq Ue n C eidemi«ytothenucle.c 

• acid sequence B", the nucleic acid sequence A is the comparison nucleic acid molecule of interest and the nucle.c 
acid sequence B is the nucleic acid sequence of the PRO polypeptide-encoding nucleic acid molecule of .merest. 
lnotherembodiments ! PRO212,PRO326andPROl0)6variant P olynucleotidesarenucleicacid molecules 

) that encode an active PR0212, PR0326 or PRO.016 polypept.de. respectively, and which are capable of 
hybridizin* nreferab.v under s.ringen, hybridization and wash conditions, ,o nucleotide sequences encod.ng the 
full-len-th PR0212 polypeptide shown in Figure 2 (SEQ ID NO:2), to nucleotide sequences encod.ng the full- 
length PR0326 polypeptide shown in Figure 4 (SEQ ID NO:4). to nucleotide sequences encoding the full-length 
PRO10I6 polvpeptide shown in Figure_6 (SEQ ID NO:6), respectively. P RO212.PRO326andPRO10,6varian, 

5 polypeptides may be those tha, are encoded* a PR0212. PR0326 or PRO.0, 6 variant po.ynuc.eot.de. 

The term "positives", in the context of the amino acid sequence identity comparisons performed as 
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ascribed above, includes am.no acid residues in the sequences compared tha, are not only identical, bu, also those 
that have similar properties. Amino acid residues tha, score a positive va.ue to an amino acid residue of .meres, 
are those tha, are either identical to the am.no acid residue of interest or are a preferred subs.itution (as defined ,„ 
Table 3 below) of the amino acid residue of interest. 
5 For purposes herein, the % value of positives of a given amino acid sequence A ,o. with, or against a given 

aminoacidsequenceBCwhichcanalternativelybe phrased as a given amino acid sequence A that has or compnses 
a certain % positives to. w.th. or against a given amino acid sequence B) is ca.cu.ated as follows: 

1 00 times the fraction X/Y 

where X is the number of amino ac.d residues scoring a positive value as defined above by the sequence alignment 
10 prcram AL1GN-2 in tha, program's alignment of A and B, and where Y is the total number of amino acid res.dues 
in B . I, will be appreciated tha, where the .engnh of amino acid sequence A is no, equal to the length of ammo acd 
sequence B. the % positives of A to B will no, equal the % positives of B to A. 

-isolated when used to describe the various polypeptides disclosed herein, means po.ypept.de tha, has 
' been identified and separated and/or recovered from a component of its natural env.ronmem. Preferably, the . 
1< isolated po.ypept.de is free of association with all components w,,h which it ,s naturally assoc.a,ed. Contamman, 
components of its natura. environmen, are materials that would typically interfere with diagnostic or therapeuuc 
uses for the polypept.de, and may include enzymes, hormones, and other proteinaceous or non-prote.naceous 
solutes, in preferred embodiments, the polypeptide will be punfied ( 1 ) to a degree sufficient to obtain at leas, 1 5 
residues of N-terminal or interna, amino acid sequence by use of a spinning cup sequenator. or (2) to homogene.ty 
20 bv SDS-PAGE under non-reducing or reducing condit.ons using Coomassie blue or. preferably, stiver sum. 
isolated polypeptide includes polypeptide .„ sin, within recombinant cells, since a, leas, one component the 
PRO2,2,PRO326orPRO10)6naturalenvironmemwillno,bepresent. Ordinarily, however. isolated po.ypept.de 

will be prepared bv at least one purification step. 

An "isolated" nucle.c acid molecule encoding a PR02.2, PR0326 or PRO10.6 polypeptide or an 
25 "isolated^ nucleic acid molecule encoding an an,i-PR0212. anti-PR0326 or anti-PRO. 0.6 antibody is a nucle.c 
• acid molecule that is identified and separated from a, leas, one comaminan, nucleic acid molecule with wh.ch n ,s 
ordinari.v associated in the natura, source of the PR0212, PR0326- or PROlOlo-encoding nucleic acd or the 
• anti-PRO? I •>- anti-PR0326- or anti-PROl 0 1 6-encoding nucleic acid. Preferably, the isolated nucleic acd ,s free 
of association with all components w«h which i, is natura»y associated. An .so.ated PR02.2-, PR0326- or 
30 PRO.O.o-enccxlingnucle.ca^^ 

nucleic acid molecule .s other than in the form or setting in which it is found in nature. Isolated nucleic ac.d 
molecu,es therefore are distinguished from the PR02 , 2-, PR0326- or PROl 0 1 6-encoding nucle.c ac.d molecule 
or from the anti-PR02P.. anti-PR0326- or anti-PRO.016-encod.ng nucleic acid molecule as it exists in natural 
cells. However, an isolated nucleic acid molecule encoding a PR0212, PR0326 or PROI0.6 polypeptide or an 

, . a- „ ,„.; PRfiiP anti-PR03''6 or anti-PRO1016 antibody includes 
35 isolated nucleic acid molecule encoding an anti-PR021-. ant. kkw-o 

PRO212.,PRO326-orPRO1016-nucleicacidmoleculesor a nti-PRO212,an.i-PRO326-oranti-PRO10,6-nucle.c 
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acid molecules contained in cells tha. ordinarily express PR0211 PR0326 or PRO1016 polypeptides or an.i- 
PR0212. ami-PR0326 or ami-PRO1016 amibodies where, for example, the nucleic acid molecule is in a 
chromosomal location different from that of natural cells. 

The term - control sequences" refers toDNA sequences necessary for the expression of an operably linked 
codino sequence in a particular host organism. The control sequences that are suitable for prokaryo.es. for example, 
include a promoter, optionally an operator sequence, and a ribosome binding site. Eukaryotic cells are known to 
utilize promoters, polyadenylation signals, and enhancers. 

Nucleic acid is "operably linked" when i. is placed into a functional relationship with another nucleic acid 
sequence. For example, DNA for a presequence or secretory leader is operably linked to DNA for a polypeptide 
. if it is expressed as a preprotein that participates in the secretion of the polypeptide; a promoter or enhancer is 
operably linked to a coding sequence if it affects the transcription of the sequence; or a ribosome binding site is 
operably linked to a coding sequence if it is positioned so as to facilitate translation. Generally, "operably linked" 
means tha. the DNA sequences being linked are contiguous, and, in the case of a secretory leader, contiguous and 
in reading phase. However, enhancers do no. have to be contiguous. Linking is accomplished by ligation a. 
convenient restriction sites. If such sites do not exist, the synthetic oligonucleotide adaptors or linkers are used in 
accordance with conventional practice. 

The term "antibody" is used in the broadest sense and specifically covers, for example, single ami- 
PR02 1 2, anti-PR0326 and anti-PRO 1016 monoclonal antibodies (including agonist antibodies), an.i-PR02 1 2, anti- 
PR0326 and anti-PROlOl 6 antibody compositions with polyepitopic specificity, single chain ami-PR0212. ami- . 
PR0326 and ami-PRO 1016 antibodies, and fragments of anti-PR02 1 2, ami-PR0326 and anti-PRO 101 6 antibodies 
(see below). The term "monoclonal antibody" as used herein refers to an antibody obtained from a population of 
substantially homogeneous antibodies, i.e., the individual antibodies comprising the population are identical except 
for possible naturally-occurring mutations that may be present in minor amounts. 

"Stringency" of hybridization reactions is readily determinable by one of ordinary skill in the art, and - 
oenerally is an empirical calculation dependent upon probe length, washing temperature, and sal. concentration. 

seneral, longer probes require higher temperatures for proper annealing, while shorter probes need lower 
temperatures. Hybridizauon generally depends on the ability of denatured DNA to reanneal when complementary 
strands are present in an environment below their melting temperature. The higher the degree of desired homology 
between the probe and hybridizable sequence, the higher.the relative temperature which can be used. As a result, 
it follows tha. higher relative temperatures would tend to make the reaction conditions more stringent, while lower 
temperatures less so. For additional details and explanation of stringency of hybridization reactions, see Ausubel 
e , ol., Current Protocol* i" Molecular Biology . Wiley lnterscience Publishers. ( 1 995). 

"Stringent conditions" or "high stringency conditions", as defined herein, may be identified by those that: 
( I ) employ low'ionic strength and high temperature for washing, for example 0.01 5 M sodium chloride/0.001 5 M 
sodium ci,rate/0. 1 9b sodium dodecyl sulfate a. 50°C; (2) employ during hybridization a denaturing agent, such as 
formamide, for example, 50% (v/v) formamide with 0.19, bovine serum albumin/0.1* Ficoll/0.1% 
polu inylpyrrolidone/SOmM sodium phosphate buffer a. pH 6.5 with 750 mM sodium chloride. 75 mM sodium 
citrate at 42 °C; or (3) employ 50% formamide, 5 x SSC (0.75 M NaCI, 0.075 M sodium citrate). 50 mM sodium 

40 



WO 00/75316 



PCT/US99/30911 



phosphate (pH 6.8,. 0.1% sodium pyrophosphate, 5 x Denhardfs solution, sonicated sMmon sperm DNA (,0 
uc ,m«, 0 .« SDS.and .0* dextran sulfate a, 42°C with washes a, 42°C in 0.2 x SSC (sodium chloride/sod.um 
cura,e)and .mformamide at 55'C. followed by a high-stringency wash consist of 0.1.xSSCcomainin S EDTA 

3,53 ^Moderatelvstringen, conditions" may be identified as described by Sambrook^/., Molecular C.onin,: 
Aleatory Manual . New York: Cold Spring Harbor Press, .989, and inc.ude the use of wash.ng solution and 
hybridization condit.ons (,,., temperature, ion,c strength and « SDS) less stnngen, that those described above. 
An example of moderately stringent conditions ,s overnight incubat.on a, 37X in a so.ution comprising: 20% 
forrramide,5xSSC(150mMNaCU5rnM.risodiu m ci V at e ),50mM sodium phosphate (pH 7.6), 5 x Denhard, s 
solution. ,0 % dex,r a ns U lfate.and20mg/ml denatured sheared salmon sperm DNA, foUowed by washing the filters 
in I x SSC a, about 37-50<C. The ski.led anisan will recognize how to adjust the temperature, ionic strength, etc. 
as necessary to accommodate factors such as probe length and the like. 

The tern, "epitooe tagsed" when used herein refers to a chimeric polypeptide comprising a PR02!2. 
PRO3^orPRO1016po>ype P tidefusedtoa"^ 

an ephope a.a.ns, which an antibody can be made, ye. is short enough such that i, does no, interfere w,,h aovtv 
ofthepolvpe^idetowhichitisfused. Tne tag polypeptide preferably also is fairly unique so that the antibody does 
not substantia.lv cross-react with other epitopes. Suitable tag polypeptides generally have a. leas, six amino acd 
residues and usually between about 8 and 50 amino acid residues (preferably, between about 1 0 and 20 amino acd 

residues). 

D ^ US edherein,,heterm"immun 0 adhestn»designatesantibody.likemolecu.eswhichcombinetheb 1 nd,ng 
specifictv of a heterologous protein (an "adhesin") with the effector functions of immunog.obuhn constant 
aoma.ns.'structural.v, the ,mmunoadhesin.s comprise a fus.on of an amino acid sequence with the desired bind.ng 
■ specificity which is other than the antigen recognition and binding site of an antibody («,., is "heterologous"), and 
an immunos.obulin constant domain sequence. The adhesin pan of an immunoadhesin molecule typically ,s a 

5 contisuous amino acd sequence comprising a, least the binding sue of a receptor or a .igand. The immunog.obuhn 
constan, domain sequence in the immunoadhesin may be obtained from any immunoglobulin, such as IgG- 1 , lgG-2, 
IoG-3 or laG-4 subtypes, IgA (deluding IgA-l and lgA-2), lgE, lgD or IgM. 

" "Active" or "activity" for the purposes herein refers to form(s) of PR02, 2, PR0326 or PROl 016 which 
re,ainabio,o 2 ,calandyoranimmunolo^ 
0 wherein -bioiosica." activity refers to a biological function (either inhibitory or stimulatory) caused by a nat.ve or 
naturally-occurrins PR021 2, PR0326 or PRO 10) 6 other than the ability to induce the production of an ant.body 
aoa ,nst an anti.enL epitope possessed by a native or naturally-occurring PR0212, PR0326or PROI0I6 and an 
•■immuno^gical" activity refers to the ability to induce the production of an amibody aga.nst an antigenic epnope 

possessed bv a native or naturally-occurring PR0212, PR0326 or PROl 01 6. 
IS ..B 1 olo 0 ica.activi,v--inthecontex,ofan a n,ibodyoranotberagonis,tha,canbeidemir,edbythe S creen,n g 

assays disclosed herein («.„.. an organic or inorganic small molecule, peptide, etc.) is used to refer to the ab.hty of 
such molecules to invoke one or more of the effects iisted herein in connection with the def.nnton of a 
'■therapeuticallyeffectiveamount/lna 
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cell erow.h or proliferation. A preferred biological activity is inhibition, including slowing or complete stopping, 
of the trrowth of a tarae. tumor (e.g., cancer, cell. Another preferred biological activity is cytotoxic activity 
resulting inthedeathof the targe^^ 
of apopiosis of a target tumor {e.g., cancer) cell. 
5 The phrase' immunological activity" means immunological cross-reactivity with at least one epitope of 

a PR02 1 2. PR0326 or PRO 1016 polypeptide. 

"Immunological cross-reactivity" as used herein means that the candidate polypeptide is capable of 
competitively inhibiting the qualitative biological activity of a PR02 12, PR0326 or PRO 101 6 polypeptide having 
this activity with polyclonal antisera raised against the known active.PR021 2, PR0326 or PRO10.6 polypeptide. 
10 Such antisera are prepared in conventional fashion by injecting goats or rabbits, for example, subcutaneously with 
the known active analogue in complete Freund's adjuvant, followed by booster intraperitoneal or subcutaneous 
injection in incomplete Freunds. The immunological cross-reac.ivity preferably is "specific", which means that the 
bindin* affinity of the immunologically cross-reactive molecule (e.g., antibody) identified, to the corresponding 
PR02I2, PR0326 or PRO1016 polypeptide is significantly higher (preferably a. least about 2-.imes. more 
1 5 preferably a, leas, about 4-.imes, even more preferably at leas, about 6-times, most preferably a. leas. abou. S-.imes 
hiaher) than the binding affinity of that molecule to any other known native polypeptide. 

'TumorVas used herein, refers to all neoplastic cell growth and proliferation, whether malignant or benign, 
and all pre-cancerous and cancerous cells and tissues. 

The terms "cancer" and "cancerous" refer to or describe the physiological condition in mammals that is 
20 typically characterized by unregulated cell growth. Examples of cancer include but are not limited to, carcinoma, 
lymphoma, blas.oma, sarcoma, and leukemia. More particular examples of such cancers include breast cancer, 
prostate cancer, colon cancer, squamous cell cancer, small-cell lung cancer, non-small cell lung cancer, ovarian 
cancer, cervical cancer, gastrointestinal cancer, pancreatic cancer, glioblastoma, liver cancer, bladder cancer, 
hepatoma, colorectal cancer, endometrial carcinoma, salivary gland carcinoma, kidney cancer, vulval cancer, 
25 thyroid cancer, hepatic carcinoma and various types of head and neck cancer. 

"Treatment" is an intervention performed with the intention of preventing the development or altering the 
pathology of a disorder. Accordingly, "treatment" refers to both therapeutic treatment and prophylactic or 
preventative measures. Those in need of treatment include those already with the disorder as well as those in which 
the disorder is to be prevented. In tumor (e.g., cancer) treatment, a therapeutic agent may directly decrease the 
30 pathology of tumor cells, or render the tumor cells more susceptible to treatment by other therapeutic agents, e.g., 

radiation and/or chemotherapy. 

The "pathology" of cancer includes all phenomena that compromise the well-being of the patient. This 
includes, without limitation, abnormal or uncontrollable cell growth, metastasis, interference with the normal 
functioning of neighboring cells, release of cytokines or other secretory products a, abnormal levels, suppression 
35 or aggravation of inflammatory or immunological response, etc. 

' " An "effective amount" of a polypeptide disclosed herein or an agonist thereof, in reference to-inmbiiion 
of neoplastic cell growth, is an amount capable of inhibiting, to some extent, the growth of target cells. The term 
includes an amount capable of invoking a growth inhibitory, cytostatic and/or cytotoxic effect and/or apoptosis of 
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.he .arse, cells. An "effective amount" of a PR021 2. PR0326 or PRO101 6 polypeptide or an agonist thereof for 
purposes of inhibiting neoplastic cell growth may be determined empirically and in a routine manner. 

A "therapeutical! y effective amount", in reference to the treatment of tumor, refers to an amount capable 
of invokinn one or more of the following effects: (1) inhibition, to some extent, of tumor growth, including. 
5 slowine down and complete growth arrest; (2) reduction in the number of tumor cells; (3) reduction in tumor size; 

(4) inhibition (La., reduction, slowing down or complete stopping) of tumor cell infiltration into peripheral organs; 

(5) inhibition </.*. reduction, slowing down or complete stopping) of metastasis; (6) enhancement of anti-tumor 
immune response, which may. but does no, have to, resul, in the regression or rejection of the tumor; and/or (?) 
relief, tosome extent, of one or more symptoms associated with the disorder. A "therapeutically effective amounf 

10 of a PR0212, PR0326 or PRO 1 01 6 polypeptide or an agonist thereof for purposes of treatment of tumor may be 

determined empirically and in a routine manner. 

A "arowth inhibitory amount" of a PR021 2, PR0326 or PRO10 16 polypeptide or an agonis, thereof is ■ 

an amoun, ca'pab.e of inhibiting the growth of a cell, especially tumor, e.g.. cancer cell, either in mrc or in vivo. 

A "growth inhibitory amount" of a PR02 1 2, PRQ326 or PROI01 6 polypeptide or an agonis. .hereof for purposes 
15 of inhibitins neoplastic cell growth may be determined empirically and in a routine manner. 

A "cytotoxic amount- of a PR02 1 2, PR0326 or PRO 1 0 1 6 polypeptide or an agonis, thereof is an amount 

capab.e of causine the destruction of a cell, especially tumor, e.g., cancer cell, either in vitro or /„ viva A 

"cytotoxic amount" of a PR02 1 2, PR0326 or PRO ^ 

neoplastic cell erowth may be determined empirically and in a routine manner. 
20 The term "cytotoxic agent" as used herein refers to a substance that inhibits or prevents the function of 

cells and/or causes destruction of cells. The term is intended to include radioactive isotopes (e.g., I'". 1 1 ". Y* and 

Re-). chemotherapeuticagents.and toxins such as enzymatically active toxins of bacterial, fungal, plan, or animal 

orisin, or fracments thereof. 

A "chemotherapeutic agent" is a chemical compound useful in the treatment of tumor, e.g.. cancer. 
25 Examples of chemotherapeutic agents include adriamycin. doxorubicin, epirubicin. 5-fluorouracil, cytosine 
arabinoside ("Ara-C"). cyclophosphamide, thiotepa, busulfan, cytoxin, taxoids, e.g.. paciitaxel (Taxol, Bnstol- 
M Y ersSquibbOncolo 2 y.Prince,on,NJ),anddoxeta , xel(Taxo,ere,Rh6ne.PoulencRorer.Antony,Rnace),.oxo.ere, 

methotrexate, cisplatin, me.phalan, vinblastine, bleomycin, etoposide, ifosfamide, mitomycin C, nritoxamrone, 
vincristine, vinorelbine, carboplatin, tenyposide, daunomycin, carminomycin, aminopterin. dactinomycn, 
30 mitomycins! esperamicins (see, U.S. Patent No. 4,675,1 87). melphalan and other related nitrogen mustards. Also 
included in this definition are hormonal agents tha, ac, to regulate or inhibit hormone action on tumors such as 

tamoxifen and onapristone. 

A "erowth inhibitory agent" when used herein refers to a compound or composition which inhibits growth 
ofacell,es P ecialiNaumor, C . g .,cancercelUithermw,, 0 ormnva Thus, the growth inhibitory agent is one which 
35 sisnificantly reduces the percentage of the targe, cells in S phase. Examples of growth inhibitory agents include 
.tents tha, block cell cycle progression (at a place other than S phase), such as agents tha, induced arrest and M- 
• phase arrest. Classical M-phase blockers include the vincas (vincristine and vinblastine), taxol. and topo II 
inhibitors such as doxorubicin, epirubicin, daunorubicin, etoposide. and bleomycin. Those agents that arres, Gl 
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' alsospilloverimoS-phase arresUor example. ^ 
mechmre.ha.nine. ciso.a.in. me.ho.rexa.e. 5-fl-omuncil. and ara-C. Further inform** can be found ,n The 
Mnl^larBatiaof Cancer . Mendelsohn and Israel, ed.,. Chapter . , entitled "Cell cycle regulation, oncogens. and 
antineoplastic dru Ci " bv Murakami « aL (WB Saunders: Philadelphia, . 995). especially p. 1 3. 
5 The term "cytokine" is a generic term for proteins released by one eel! population which act on another 

cel.asimercellular mediators. Examp.esof suchcytokinesare-lymphokines, monokines, and traditional polypeptide 
hormones. Included among the cytokines are growth hormone such as human growth hormone. N-methiony. human 
cowth hormone, and bovine growth hormone; parathyroid hormone; thyroxine; insulin, proinsuhn: re.ax.n; 
prorelax.no.vcoproteinhormonessuchasfoIhc.estimulatinghormoneCFSHJ.thyroid stimulating hormone (TSH), 

10 andhnrinizi»ehonno«(^ 

necrosis facor-a and -P: mullerian-inhibiting substance: mouse gonadotropin-associated peptide, inhib.n; acuvtn; 
vascular endothelial growth factor; imegrin; .hrombopoie.in (TPO); nerve growth factors such as NGF-P; platelet- 
crowth factor: transforming growth factors (TGFs) such as TGF-« and TGF- P ; insulin-like growth factor-1 and -II; 
Erythropoietin (EPOlios.eoinductivefactors: interferons such as interferons -P. and -y; colony stimulaung factors 
1 5 (CSFs) such as macrophaee-CSF (M-CSF); granulocyte-macrophage-CSF (GM-CSF): and granulocyte-CSF (C, 
CSF)- .nterleukins (ILs, such as IL-1, IL-la, IL-2. IL-3, IL-4. IL-5. IL-6. IL-7. 1L-8, IL-9. IL-1 1. 1L-12: a tumor 
necrosis factor such as TNF-tx or TNF-P; and other polypeptide factors mc.uding LIF and kit ligand (KL). As used 
herein, the term cytokine tncludes proteins from natural sources or from recombinant cel. culture and bio.ogica.ly 
active equivalents of the native sequence cytokines. 
20 The term "prodrug as used in this application refers to a precursor or derivative form of a 

' pharmaceutical active substance that is less cyto.ox.c to tumor cells compared to the parent drug and is capable 
of beinc enzyma.ical.v activated or convened into the more active parent form. See, e. S ., Wilman. "Prodrugs ,n 
Cancer Chemotherapy, — »' ™™ Transactions. J4, PP- 375-382, 615th Meeting Belfast (1986) and 
Stel.a e, aL "Prodrug A Chemical Approach to Targeted Drug Delivery." Birred Drue Delivery . Borchard. e, 
^5 al (ed ) pp 247-267, Humana Press (1985). The prodrugs of this invention include, but are no. hm.ted to. 
phospha.e-containine prodrugs, thiophospha.e-—^ 

phenylacetamide-containing prodrugs. 5-fluorocy.osine and other 5-fluorouridine prodrugs wh.ch can be 
deriva.ized into a prodrug form for use in this invention include, bu, are no, limited to. those chemotherapeut.c 

asents described above. 

30 " • Tnetem-MonistMsusedintheb^ 

of a native PR021 2. PR0326 or PRO 1 01 6 polypeptide disclosed herein. Suitab.e agonist molecules specifically 
include aeonis. antibodies or antibody fragments, fragments or amino acid sequence variants of native PR02. 2. 
PR03'6 or PRO10.6 polypeptides, peptides, small organic molecules, etc. Methods for identifying agon.SK of 
a PR0212, PR0326 or PROl 01 6 polypeptide may comprise contacting a tumor cell with a candidate agoms, 

35 molecule and measurins the inhibition of tumor cell growth. 

"Chronic" administration refers to administration of the agen.(s) in a continuous mode as opposed to an 
acute mode, so as to maintain the initial therapeutic effect (activity) for an extended period of time. "Intermittent- 
administration is treatment .ha, is no. consecutively done without interruption, bu, rather is cyclic in nature. 
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"Mammal" for purposes of treatment refers 10 any animal classified .as a mammal, including humans, 
domestic and farm animals, and zoo, sports, or pel animals, such as dogs. cats, cattle, horses, sheep, pigs, goat,, 
rabbits, etc. Preferably, the mammal is human. 

Administration "in combination with" one or more further therapeutic agents includes simultaneous 

(concurrent) and consecutive administration in any order. 

"Carriers" as used herein include pharmaceutical^ acceptable carriers, excipients, or stabilizers which are 
nontoxic to the cell or mammal being exposed thereto at the dosages and concentrations employed. Often the 
physiologically acceptable carrier is an aqueous pH .buffered solution. Examples of physiologically acceptable 
carriers include buffers such as phosphate, curate, and other organic acids: antioxidants including ascorbic acid; 
low molecular weichi (less than about 10 residues) polypeptide; proteins, such as serum albumin, gelatin, or 
imrnunoclobulins: hydrophilic polymers such as polyvinylpyrrolidone; amino acids such as glycine, glutamine. 
asparasine. arsinine or lysine: monosaccharides, disaccharides, and other carbohydrates including glucose, 
mannose. or dextrins; chelating agents such as EDTA; sugar alcohols such as manni.ol or sorbitol; salt-forming 
coumerions such as sodium; and/or nonionic surfactants such as TWEEN™, polyethylene glycol (PEG), and 
PLURONICS™. 

"Native antibodies" and "native immunoglobulins" are usually hetero.e.rameric glycoproteins of about 
,50.000 Anions, composed of two identical light (L) chains and-.wo >dentical heavy (H) chains-. Each light chain 
is linked to a heavy chain by one covalent disulfide bond, while the number of disulfide linkages varies among the 
h«wch.ins of different immunoglobulin isotypes. Each heavy and light chain also has regularly spaced imrachain 
disulfide bridges. Each heavy chain has at one end a variable domain (V„) followed by a number of constant 
domains. Each litht chain has a variable domain a, one end (VJ and a constant domain at its other end; the constant 
domain of the lishi chain is aligned with the first constant domain of the heavy chain, and the light-chain variable 
domain is aligned with the variable domain of the heavy chain. Particular amino acid residues are believed to form 
an interface between the light- and heavy-chain variable domains. 

me term "variable" refers to the fact that certain portions of the variable domains differ extensively in 
sequence among antibodies and are used in the binding and specificity of each particular antibody for its particular 
amizen. However, the variability is not evenly distributed throughout the variable domains of antibodies. It is 
concentrated in three segments called complementarity-determining regions (CDRs) or hypervariabie regions both 
in the lizht-chain and the heavy-chain variable domains. The more highly conserved portions of variable domains 
are called the framework regions (FR). The variable domains of native heavy and light chains each comprise four 
FR resions, larcelv adopting a p-sheet configuration, connected by three CDRs.which form loops connecting, and 
in some cases forming part of, the P-sheet structure. The CDRs in each chain are held together in Cose proximity 
bv the FR reeions and, with the CDRs from the other chain, contribute to the formation of the antigen-binding site 
o'f antibodies (see. Kabat « ol, Kin P,.hl Nn.91-3242 . YpLI. pages 647-669 ( 1991 )). The constant domains are 
no. involved directly in binding an antibody to an antigen, but exhibit various effector functions, such as 
participation of the antibody in antibody-dependent cellular toxicity. 

The term "hypervariabie region" when used herein refers to the amino acid residues of an antibody which 
are responsible for antigen-binding. The hypervariabie region comprises amino acid residues from a 
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"complementarity determining region" or "CDR" (i.e.. residues 24-34 (LI ). 50-56 (L2) and 89-97 (L3) in the light 
chain variabie domain and 31-35 (HI), 50-65 <H2) and 95-102 (H3) in the heavy chain variable domain: Kaba. e, 
ol. Sequence, of Prme^cnfi^nnoln^cal Interest , 5.h Ed. Public Heal.h Service, National Institute of Health, 
Bethesda. MD. [1991]) and/orthose residues from a "hypervariable loop" (i. e.. residues 26-32 (LI ). 50-52 (L2) and 
91-96 (L3) in the light chain variable domain and 26-32.(Hl), 53-55 (H2) and 96-101 (H3) in the heavy chain 
variable domain,Clothia and Lesk, JJyloLBipl., J96:901-917 [1987]). "Framework" or W residues are those 
variable domain residues other than the hypervariable region residues as herein defined. 

"Antibody fragments" comprise a portion of an intact antibody, preferably the antigen binding or variable 
region of the intact antibody. Examples of antibody fragments include Fab. Fab". Rab.% and Fv fragments; 
diabodies; linear antibodies (Zapata e, cl.. Protein En,., 8(J0): .057-1062 [1995]); single-chain antibody 
molecules; and multispecific antibodies formed from antibody fragments. 

Papain digestion of antibodies produces .wo identical antigen-binding fragments, called "Fab" fragments, 
each with a single antigen-binding site, and a residual "Fc" fragmeni. a designation reflecting the. ability to 
crysialHze readily. Pepsin treatment yields an F(ab') : fragment that has two antigen-combining sites and is still 

capable of cross-linking antigen. 

"FV is the minimum antibody fragment which contains a complete antigen-recognition and -binding site. 
Thisregion consistsof adimerof oneheavy- and one light-chain variable domain in tight, non-covalen. association. 
It is in this configuration that the three CDRs of each variable domain interact to define an antigen-binding site on 
the surface of the V H -V L dimer. Collectively, the six CDRs confer antigen-binding specificity to the antibody. 
However, even a single variable domain (or half of an Fv comprising only three CDRs specific for an antigen) has 
the ability to recognize and bind antigen, although at a lower affinity than the entire binding site. 

The Fab fragment also contains the constant domain of the light chain and the first constant domain (CH 1 ) 
of the heavy chain. Fab fragments differ from Fab' fragments by the addition of a few residues at the carboxv 
tefmtnus of the heavy chain CH 1 domain including one or more cysteines from the antibody hinge region. Fab'-SH 
is the designation herein for Fab' .n which the cystetne restduets) of the constant domains bear a free thiol group. 
F(ab') : antibody fragments orig.nally were produced as pairs of Fab' fragments which have hinge cysteines between 
them. Other chemical couplings of antibody fragments are also known. 

The "light chains" of antibodies (immunoglobulins) from any vertebrate species can be ass.gned to one 
of two clearly distinct types, called kappa and lambda, based on the ammo acid sequences of their constant domains. 

Depending on the amino acid sequence of the constant domain of their heavy chains, immunoglobulins 
can be assisned todifferent classes. There are five major classes of immunoglobul.ns: IgA, lgD, IgE, IgG, and lgM, 
and severa! of these may be further divided into subclasses (isotypes), e.g., IgG 1 , lgG2, lgG3. lgG4. IgA, and lgA2. 

The term "monoclonal antibody" as used herein refers to an antibody obtained from a population of 
substantially homogeneous antibodies, i.e., theindividual antibodies comprising the population are identical except 
for possible naturally occurring mutations that may be present in minor amounts. Monoclonal antibodies are highly 
specific, being directed against a stngle antigenic she. Furthermore, in contrast to conventional (polyclonal) 
antibody preparations which typically include different antibodies directed against different determinants (epitopes), 
each monoclonal antibody is directed against a single determinant on the antigen. In addition to their specificity. 
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the monoclonal antibodies are advantageous in that they are synthesized by the hybridoma culture, uncontammated 
by other immunoglobulins. Tne modifier "monoclonal" indicates the character of the antibody as being obtained 
from a substantially homogeneous population of antibodies, and is not to be construed as requiring production of 
the antibody by any particular method. For example, the monoclonal antibodies to be used in accordance with the 
present invention may be made by the hybridoma method first described by Kohler ei aL Nature, 256:495 1 1 975], 
or maybe made by recombinant DNA methods [see. e.g. , U.S. Patent No. 4.8 1 6.567). The "monoclonal antibodies- 
may also be isolated from phage antibody libraries using the techniques described in Clackson ei aL. Nature. 
352:624-628 [ 1 99 1 ] and Marks a aL J. Mol. Biol. . 222:58 1 -597 ( 1 99 1 ), for example. 

The monoclonal antibodies herein specifically include ••chimeric" antibodies (immunoglobulins) in which 
a portion of the heavy and/or light chain is identical with or homologous to corresponding sequences in antibodies 
derived from a particular species or belonging to a particular antibody class or subclass, while the remainder of the 
chain(s) is identical with or homologous to corresponding sequences in antibodies derived from another species or 
belonging to another antibody class or subclass, as well as fragments of such antibodies, so long as they exhibit the 
desired biological activity (U.S. Patent No. 4,8 16.567: Morrison a aL Pror Natl. Acad. Sci. USA, 81:6851-6855 
[1984]). 

"Humanized" forms of non-human (e.g., murine) antibodies are chimeric immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab', F(ab'), or other antigen-binding subsequences 
of antibodies) which contain minimal sequence derived from non-human immunoglobulin. For the most pan, 
humanized antibodies are human immunoglobulins (recipient antibody) in which residues from a CDR of the 
recipient are replaced by residues from a CDR of a non-human species (donor antibody) such as mouse, rat or rabbit 
having the desired specificity, affinity, and capacity. In some instances, Fv FR residues of the human 
immunoglobulin are replaced by corresponding non-human residues. Furthermore, humanized antibodies may 
comprise residues which are found neither in the recipient antibody nor in the imported CDR or framework 
sequences. These modifications are made to further refine and maximize antibody performance. In general, the 
humanized antibody will comprise substantially all of at least one, and typically two, variable domains, in which 
all or substantially all of the CDR regions correspond to those of a non-human immunoglobulin and all or 
substantially all of the FR regions are those of a human immunoglobulin sequence. The humanized antibody 
optimally also will comprise at least a portion of an immunoglobulin constant region (Fc), typically that of a human 
immunoglobulin. For further details, see. Jones et aL. Nature- 321:522-525 (1986); Reichmann a aL. Nature, 
332:323-329 [1988]; and Presta, Crr On. Struct. Biol .. 2:593-596 (1992). The humanized antibody includes a 
PRIMAT1ZED™amibody wherein theantigen-binding region of theantibody isderived from an antibody produced 
by immunizing macaque monkeys with the antigen of interest. 

"Single-chain Fv" or "sFV antibody fragments comprise lheV H and V L domainsof antibody, wherein these 
domains are present in a single polypeptide chain. Preferably, the Fv polypeptide further comprises a polypeptide 
linker between the V„ and V L domains which enables the sFv to form the desired structure for antigen binding. For 
a review of sFv, see. Pluckthun in The Pharmacolog y Mnnnrlnnnl Antibodies. Vol. 1 13 . Rosenburg and Moore 
eds., Springer-Verlag, New York, pp. 269-315 (1994). 

The term "diabodies" refers to small antibody fragments with two antigen-binding sites, which fragments 
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comprise a heavy-chain variable domain (V H ) connected to a light-chain variable domain (V t ) in the same 
polypep«ide chain (V„ - V L ). By using a linker that is .00 short to allow pairing between the two domains on the 
same chain, the domains are forced 10 pair with the complementary domains of another chain and create two 
antigen-binding sites. Diabodies are described more fully in. for example, EP 404,097: WO 93/1 1161; and 
HniiineT „ nl Pmr Nail. Acad Sci. USA . 90:6444-6448 (1993). 

A n "isolated" antibody is one which has been identified and separated and/or recovered from a component 
of its natural environment. Contaminant components of its natural environment are materials which would interfere 
with diagnostic or therapeutic uses for the antibody, and may include enzymes, hormones, and other proteinaceous 
or nonproieinaceous solutes. In preferred embodiments, the antibody will be purified (I ) to greater than 95% by 
weight of antibody as determined by the Lowry method, and most preferably more than 99% by weight, (2) to a 
degree sufficient to obtain at least 1 5 residues of ^terminal or internal amino acid sequence by use of a spinning 
cup sequenator. or (3) to homogeneity by SDS-PAGE under reducing or nonreducing conditions using Coomassie 
blue or, preferably, silver stain. Isolated antibody includes the antibody in situ within recombinant cells since at 
leas, one component of the antibody's natural environment will not. be present. Ordinarily, however, isolated 
antibody will be prepared by at least one purification step. 

The word "label" when used herein refers to a delectable compound or composition which is conjugated 
directly or indirectly to the antibody so as to generate a ''labeled" antibody. The label may be detectable by itself 
(eg., radioisotope labels or fluorescent labels) or, in the case of an enzymatic label, may catalyze chemical alteration 
of a substrate compound or composition which is detectable. Tbe label may also be a non-detectable entity such 



as a toxin. 



• By "solid phase" is meant a non-aqueous matrix to which the antibody of the present invention can adhere. 
Examples of solid phases encompassed herein include those formed partially or entirely of glass (e.g., controlled 
pore glass), polysaccharides (e.g., agarose), polyacrylamides, polystyrene, polyvinyl alcohol and silicones. In 
cenain embodiments, depending on the context, the solid phase can comprise the well of an assay plate; in others 
i, is a purification column (e.g.. an affinity chromatography column). This term also includes a discontinuous solid 
phase of discrete particles, such as those described in U.S. Patent No. 4.275,149. 

A "liposome" is a small vesicle composed of various types of lipids, phospholipids and/or surfactant which 
is useful for delivery of a drug (such as a PR0212, PR0326 or PRO1016 polypeptide or antibody thereto) 10 a 
mammal. The components of the liposome are commonly arranged in a bilayer formation, similar to the lipid 
arrangement of biological membranes. 

A "small molecule" is defined herein to have a molecular weight below about 500 Daltons. 

II Composition!; and Meth nrk of the Invention 

A. Full-length PRQ2 12. PR 037-6 and PRO 10 1 6 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR02 1 2, PR0326 and PRO 1 01 6. In particular, cDN As encoding PR021 2, 
PR0326 and PRO 1 0 1 6 polypeptides have been identified and isolated, as disclosed in further detail in the Examples 
below. 
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As disclosed in the Examples below, cDNA clones encoding. PR0212. PR0326 and PROI016 
polypeptides have been deposited with the ATCC. The actual nucleotide sequences of the clones can readily be 
determined by the skilled artisan by sequencing of the deposited clones using routine methods in the art. The 
predicted amino acid sequences can be determined from the nucleotide sequences using routine skill. For the 
PR0212. PR0326 and PRO1016 polypeptides and encoding nucleic acids described herein, Applicants have 
identified what is believed to be the reading frame best identifiable with the sequence information available at the 



time. 



B. PRQ21 2. PRQ326 and PRO101 6 Variants 

In addition to the full-length native sequence PR0212, PR0326 and PRO 1016 polypeptides described 
10 herein, it is contemplated that PR0212, PR0326 arid PRO 101 6 variants can be prepared. PR0211 PR0326 and 
PRO 1 01 6 variants can be prepared by introducing appropriate nucleotide changes into the PR0212, PR0326or 
PRO101 6 DNA. and/or by synthesisof the desired PR021 2, PR0326 or PRO1016 polypeptide. Those skilled in 
the an will appreciate that amino acid chances may alter post-translational processes of the PR0212. PR0326 or 
PRO10I6 polypeptide, such as changing the number or position of glycosylalion sites or altering themembrane 

15 anchoring characteristics. . , 

Variations in the native full-length sequence PR021 2. PRO326orPRO1016 or in various domains of the 
PR0212. PR0326 or PRO1016 described herein, can be made, for example, using any of the. techniques and 
guidelines for conservative and non-conservative mutations set forth, for instance, in U.S. Patent No. 5,364,934. 
Variations may be a substitution, deletion or insertion of one or more codons encoding the PR0212, PR0326 or 

20 PRO101 6 that results in a change in the amino acid sequence of the PR021 2, PR0326 or PRO101 6 as compared 
with the native sequence PR02 1 2, PR0326 or PRO 1 0 1 6. Optionally the variation is by substitution of at least one 
amino acid with any. other amino acid in one or more of the domains of the PR0212. PR0326 or PRO1016. 
Guidance in determining which amino acid residue may be inserted, substituted or deleted without adversely 
affect.ng the desired activity may be found by comparing the sequence of the PR02 1 2. PR0326 or PRO 1 01 6 with 

25 that of homologous known protein molecules and minimizing the number of amino acid sequence changes made 
in regions of high homology. Amino acid substitutions can be the result of replacing one amino acid with another 
amino acid having similar structural and/or chemical properties, such as the replacement of a leucine with a serine, 
i.e.. conservative amino acid replacements. Insertions or deletions may optionally be in the range of about 1 to 5 
amino acids. The variation allowed may be determined by systematically making insertions, deletions or 

30 substitutions of amino acids in the sequence and testing the resulting variants for activity exhibited by the full-length 

or mature native sequence. 

PR0212. PR0326 and PROI0I6 polypeptide fragments are provided herein. Such fragments may be 
truncated at the N-terminus or C-terminus, or may lack internal residues, for example, when compared with a full 
length native protein. Certain fragments lack amino acid residues that are not essential for a desired biological 
35 activity of the PR02 1 2, PR0326 or PRO 1016 polypeptide. 

PR0212. PR0326 and PROI016 fragments may be prepared by any of a number of conventional 
techniques. Desired peptidefragments may be chemically synthesized. An alternative approach involves generating 
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PR0212. PR0326 and PRO101 6 fragments by enzymatic digestion, e.g., by treating the protein with an enzyme 
known to cleave proteins at sites defined by particular amino acid residues, or by digesting the DNA with suitable 
restriction enzymes and isolating the desired fragment. Yet another suitable technique involves isolating and 
amplifying a DNA fragment encoding a desired polypeptide fragment, by polymerase chain reaction (PCR). 
Oligonucleotides that define the desired termini of the DNA fragment are employed at the 5" and 3' primers in the 
PCR. Preferably, PR02I2, PR0326 and PRO10) 6 polypeptide fragments share at least one biological and/or 
immunological activity with the native PR021 2, PR0326 or PRO! 01 6 polypeptide shown in Figure 2 (SEQ ID 
NO:2). Figure 4 (SEQ ID NO:4). and Figure 6 (SEQ ID NO:6), respectively. 

In particular embodiments, conservative substitutions of interest are shown in Table 3 under the heading 
of preferred substitutions. If such substitutions result in a change in biological activity, then more substantial 
changes, denominated exemplary substitutions in Table 3. or as further described below in reference to amino acid 
classes, are introduced and the products screened. 
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Table 3 



Original 
Residue 



Exemplary 
Substitutions 



Preferred 
Substitutions 



10 



Ala (A) 
Arc (R) 
Asn (N) 
Asp (D) 
Cys (C) 
Gin. (Q) 
Glu (E). 
Gly (G) 
His (H) 
He (1) 



15 Leu(L) 



Lys (K) 
Met (M) 
Phe (F) 
Pro (P) 
Ser (S) 
ThrCT) 
Trp (W) 
Tyr (Y) 
Val (V) 



20 



25 



30 



35 



40 



val; leu; ile 

lys; gin: asn 

gin; his; lys; arc 

glu 

ser 

asn 

asp 

pro; aia 

asn; gin; lys; are 

leu; val; met; ala; phe; 

norleucine 

norleucine; ile; val; 

met: ala; phe 

arg; gin; asn 

leu; phe; ile 

leu; val; ile; ala; tyr 

ala 

thr 

ser 

tyr; phe 

trp; phe: thr; ser 
ile; leu; met;. phe; 
ala; norleucine 



val 
lys 
gin 
glu 
ser. 
asn 
asp 
ala 
arg 

leu 

ile 

arg 

leu 

leu 

aia 

thr 

ser 

tyr 

phe 

leu 



Substantial modifications in function or immunological identity of the PR0212, PR0326 or PRO1016 
polypeptide are accomplished by selecting substitutions that differ significantly in their effect on maintaining (a) 
the structure of the polypeptide backbone in the area of the substitution, for example, as a sheet or helical 
conformation, (b) the charge or hydrophobic^ of the molecule at the target site, or (c) the bulk of the side chain. 
Naturally occurring residues are divided into groups based on common side-chain properties: 

(1) hydrophobic: norleucine, met, ala, val, leu, ile; 

(2) neutral hydrophilic: cys, ser, thr; 

(3) acidic: asp, glu; 

(4) basic: asn, gin, his, lys, arg; 

(5) residues thai influence chain orientation: gly, pro;- and 

(6) aromatic: trp, tyr, phe. 

Non-conservative substitutions will entail exchanging a member of one of these classes for another class. 
Such substituted residues also may be introduced into the conservative substitution sites or. more preferably, into 
the remaining (non-conserved) sites. 

The variations can be made using methods known in the art such as oligonucleotide-mediated (site- 
directed) mutagenesis, alanine scanning, and PCR mutagenesis. Site-directed mutagenesis [Carter e, al, £fucL 
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Acids Res- 13:4331 (1986): Zoller a al., Nucl. Acids Res. . 10:6487 (1987)]. cassette mutagenesis [Wells a al... 
Gene . 34 :3 15(1 985)]. restriction selection mutagenesis [Wells a al., Philos. Trans. R.Soc. London SerA , 317:4 1 5 
(1986)] or other known techniques can be performed on the cloned DNA to produce the PR0212, PR0326 or 
PRO 101 6 variant DNA. 

5 Scanning amino acid analysis can also be employed to identif y one or more amino acids along a contiguous 

sequence. Among the preferred scanning amino acids are relatively small, neutral amino acids. Such amino acids 
includealanine. glycine, serine, and cysteine. Alanine is typically a preferred scanning amino acid among this group 
because it eliminates the side-chain beyond the beta-carbon and is less likely to alter the main-chain conformation 
of the variant [Cunningham and Wells, Science . 244: 1081-1085 (1989)]. Alanine is also typically preferred 
1 G because it is the most common amino acid. Further, it is frequently found in both buried and exposed positions 
[Creighton, TT,e Proteins . (W.H. Freeman & Co., N.Y.); Chothia, J. Mol. Biol., 150:1 (1976)]. If alanine 
substitution does not yield adequate amounts of variant, an isoteric amino acid can be used. 

C. Modifications of PRQ212. P RQ3?ft and PRO1016 

Covalent modifications of PR02 1 2, PR0326 and PRO 1 0 1 6 are included within the scope of this invention. 

15 One type of covalent modification includes reacting targeted amino acid residues of a PR02I2, PR0326 or 
PRO 1 0 1 6 polypeptide with an organic derivatizing agent that is capable of react.ng with selected side chains or the 
N- or C- terminal residues of the PR02 1 2, PR0326 or PRO 1016. Deri vatization with bifunctional agents is useful, 
for instance, for crosslinking PR021 2, PR0326 or PRO 1 0 1 6 to a water-insoluble support matrix or surface for use 
in the method for purifying anti-PR021 2, anli-PR0326 or anti-PROl 01 6 antibodies, and vice-versa. Commonly 

20 used crosslinking agents include, e.g., 1 , 1 -bis(diazoacetyl)-2- P henylethane, glutaraldehyde, N-hydroxysuccinimide 
esters, for example, esters with 4-azidosalicylic acid, homobifunctional imidoesters, including disuccinimidyl esters 
such as 3,3'-dithiobis(succinimidylpropionate), bifunctional maleimides such as bis-N-maleimido-1 ,8-octane and 
agents such as methyl-3-[(p-azidophenyl)dithio]propioimidate. 

Other modifications include deamidation of glutaminyl and asparaginyl residues to the corresponding 

25 glutamyl and aspartyl residues, respectively, hydroxylation of prol.ne and lysine, phosphorylation of hydroxy] 
groups of seryl or threony) residues, methylation of the a-amino groups of lysine, arginine, and histidineside chains 
[T.E. Creighton, PrntPins- Struct ^ Modular Properties . W.H. Freeman & Co., San Francisco, pp. 79-86 
(1983)], acetylation of the N-terminal amine, and amidation of any C-terminal carboxyl group. 

Another type of covalent modification of the PR02 1 2, PR0326 or PRO 1 0 1 6 polypeptide included within 

30 the scope of this invention comprises altering the native glycosylation pattern of the polypeptide. "Altering the 
native glycosylation pattern" is intended for purposes herein to mean deleting one or more carbohydrate moieties 
found in native sequence PR0212, PR0326 or PRO 101 6 (either by removing the underlying glycosylation site or 
by deleting the glycosylation by chemical and/or enzymatic means), and/or adding one or more glycosylation sites 
that are not present in the native sequence PR0212. PR0326 or PRO10I6. In addition, the phrase includes 

35 qualitative changes in the glycosylation of the native proteins, involving a change in the nature and proportions of 

the various carbohydrate moieties present. 

• Addition of glycosylation sites t othePRO212,PRO326orPRO10)6polypepiidem a ybeaccomplished 
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by altering the amino acid sequence. The alieraiion may be made, tor example, by the addition of. or substitution 
by, one or more serine or threonine residues to the native sequence PR02! 2. PR0326 or PROI0I6 (for O-linked 
glycosylate sites). The PR02I2, PR0326or PRO10I6 amino acid sequence may optionally be altered through 
changes at the DNA level, particularly by mutating the DNA encoding the PR0212, PR0326 or PRO10I6 
polypeptide at preselected bases such that codons are generated that will translate into the desired amino acids. 

Another means of increasing the number of carbohydrate moieties on the PR02 ) 2, PR0326 or PRO 1016 
polypeptide is by chemical or enzymatic coupling of glycosides to the polypeptide. Such methods are described 
in the art. e. S ..'in\V0 87/05330 published 1 1 September 1 987. and in Aplin and Wriston, CRC Crii Rev. Biochem. , 
. pp. 259-306 (1981). 

Removal of carbohydrate moieties present on the PR0212, PR0326 or PRO1016 polypeptide may be 
accomplished chemically or enzymatically or by mutational substitution of codons encoding for amino acid residues 
thai serve as targets for glycosylate. Chemical deglycosylation techniques are known in the an and described, 
for instance, by Hakimuddin, e, al., Arch Biochem. Bioohvs. . 259:52 (1987) and by Edge e, al.. Anal. Biochem. . 
JJ8:I31 (1981). Enzymatic cleavage of carbohydrate moieties on polypeptides can be achieved by the use of a 
variety of endo- and exo-glycosidases as described by Thotakura ci al, Meth. Enzvmol., 138:350 (1987). 

Another type of covalent modification of PR02 1 2, PR0326 or PRO 1 0 1 6 comprises link, ng the PR02 1 2, 
PR0326 or PRO1016 polypeptide to one of a variety of nonproteinaceous polymers, e.g., polyethylene glycol 
(PEG), polypropylene glycol, or polyoxyalkylenes, in the manner set forth in U.S. Patent Nos. 4.640.835; 4,496,689; 
4.301,144; 4,670,417; 4,791,192 or 4,179,337. 

The PR0212, PR0326 or PR0 101 6 polypeptide of the present invention may also be modified in a way 
to form a chimeric molecule comprisingPR02 1 2, PR0326orPRO 1 01 6fused to another, heterologous polypeptide 
or amino acid sequence. 

In one embodiment, such a chimeric molecule comprises a fusion of the PR02 1 2, PR0326 or PRO 101 6 
polypeptide with a tag polypeptide which provides an epitope to which an anti-tag antibody can selectively bind. 
The epitope tag is generally placed at the amino- or carboxyl- terminus of the PR0212, PR0326 or PRO1016 
polypeptide. The presence of such ephope-tagged forms of the PR02I2, PR0326 or PRO1016 polypeptide can 
be deleted using an antibody against the tag polypeptide. Also, provision of the epitope tag enables the PR02I2, 
PR0326 or PRO 1 01.6 polypeptide to be readily purified by affinity purification using an anti-tag antibody or another 

type of affinity matrix that binds to the epitope tag. Various tag polypeptides and their respective antibodies are 
well known in the an. Examples include poly-histidine (poly-His) or poly-histidine-glycine vpoly-His-gly) tags; 
the flu HA tag polypeptide and its antibody 1 2CA5 [Field a, al., Mol. Cell. Biol., 8:2 1 59-2 1 65 ( 1 98S)]; the c-myc 
tag and the 8F9. 3C7, 6E10, G4, B7 and 9E10 antibodies thereto [Evan el at.. Molecular and Cellular Biology , 
5:3610-3616 (1985)]; and the Herpes Simplex virus glycoprotein D (gD) tag and its antibody [Paborsky ei al.. 
Protein Engineering . 3f6):547-553 (1990)]. Other tag polypeptides include the Flag-peptide [Hopp et al., 
BioTechnologv . 6:1204-1210 (1988)]; the'KT3 epitope peptide [Martin et al., Science, 255:192-194 (1992)]; an 
a-tubulin epitope peptide [Skinner et al., J. Biol. Chem. . 266:15163-15166 (1991)]; and the T7 gene 10 protein 
peptide tag [Lutz-Freyermuth et al., Prnc. Natl. Acad. Sci. USA . 87:6393-6397 (1990)]. • 

In an alternative embodiment, the chimeric molecule may comprise a fusion of the PR021 2, PR0326 or 
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PRO 101 6 polypeptide with an immunoglobulin or a particular region of an immunoglobulin. For a bivalent form 
of ,he chimeric molecule (also referred.to as an •immunoadhesin'). such a fusion could be ,o the Fc region of an 
loG molecule. The Ig fusions preferably include the substitution of a soluble (transmembrane domain deleted or 
inactiv ated) form of a PR0212, PR0326 or PRO 1 01 6 polypeptide in place of at leas, one variable region within 
5 an lg molecule. In a particularly preferred embodiment, the immunoglobulin fusion includes the hinge, CH2 and 
CH3. or the hinge, CHI. CH2 and CH3 regions of an lgGl molecule. For the production of immunoglobulin 
fusions see also, US Patent No. 5,428,1 30 issued June 27. 1995. 

D. Preparation of PRO?!?. PROS ?* and PRO1016 

Thedescripti O nbelowrela,esprimarilytopr«iuc,ionofPRO212,PRO326orPRO1016byculturingcells 
10 transformed or transacted with a vector containing PR0212. PR0326 or PRO1016 nucleic acid. 1. is, of course, 
contemplated that alternative methods,' which are well known in the an, may be employed to prepare PR0212. 
PR0326 or PRO 1 01 6. For instance, the PR02 1 2, PR0326 or PRO 1 0 1 6 pol ypep.ide sequence, or portions thereof, 
may be produced bv direct peptide synthesis using solid-phase techniques \sce. e.g.. Stewart a al, Solid-Phase 
Pennde Synthesis . W.H. Freeman Co. San Francisco. CA (1969)! Merrifield, 1 Am Chem. Soc, 85.2-149-2. 54 
15 (1963)). In mro protein synthests may be performed using manual techniques-or by automation. Automated 
' synthesis mav be accomplished, for instance, using an Applied Biosystems Peptide Synthesizer (Foster City, CA) 
us,n 2 manufacturer s instructions. Various portions of the PRQ212, PR0326 or PRO1016 polypeptide may be 
chemically synthesized separately and combined using chemical or enzymatic methods to produce the full-length 
PR021 2, PR0326 or PRO101 6 polypeptide. 

20 1. Unlatinn nf DNA Fnr.oriino PRQ2P PRQ326 o r PROl 016 

DNAenc<KlingPRO212,PRO326orPRO1016maybeobtainedfromacDNAlibrao'preparedfromtissue 

believed to possess the PR021 2, PR0326 or PROl 0 1 6 mRNA and to express it a. a detectable level. Accordingly, 
human PR02I2. human PR0326 or human PRO1016 DNA can be conveniently obtained from a cDNA library 
prepared from human tissue, such as described in the Examples. The PR0212, PR0326- or PRO 10 Encoding 
25 gene may also be obtained from a genomic library or by known synthetic procedures leg., automated nucleic acd 

synthesis). 

Libranes can be screened with probes (such as antibodies to the PR0212, PR0326 or PRO.0.6 or. 

olisonucleotides of at least about 20-80 bases) designed to identify the gene of interest or the protein encoded by 

it. Screening the cDNA or genomic library with the selected probe may be conducted using standard procedures. 
30 such as described in Sambrook e, at., M"ipi-nlar Cloning: A 1 .ahoraiorv Manual (New York: Cold Spring Harbor 

Laboratory Press. 1989). An alternative means to isolate the gene encoding PR0212, PR0326 or PRO10I6 is ,6 

ugePCRmeuttriotogytSainbr^ 

Harbor Laboratory Press, 1995)]. 

The Examples below describe techniques for screening a cDNA library;. The oligonucleotide sequences 
35 selected as probes should be of sufficient length and sufficiently unambiguous that false positives are minimized. 

The oligonucleotide is preferably labeled such that it can be detected upon hybridization to DNA in the library being 
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• screened. Methods of labeling are well known in the an. and include ihe use of radiolabels like -P-labeled ATP. 
biorinylation or enzyme labeling. HybridiraiionconditionSMncludingmoQera.esiringencyandhighstringency.are 

provided in Sambrook et al* supra. 

Sequences identified in such library screening methods can be compared and aligned to other known 
5 sequences deposited and available in public databases such as GenBank or other private sequence databases. 
Sequence identity (at either the amino acid or nucleotide level) within defined regions of the molecule or across the 
full-lenstrf sequence can be determined using methods known in thenar, and as described herein. 

" Nucleic acid having protein coding sequence may be obtained by screening selected cDNA or genomic 
libraries usinc the deduced ammo acid sequence disclosed here.n for the firs, time, and, if necessary, using 
10 conventional primer extension procedures as described in Sambrook e, al., supra, ,o detect precursors and 
processing intermediates of mRNA thai may not have been reverse-transcribed into cDNA. 

2. SHeciion and Transform ation of Hosi Cells 
Host cells are transfected or transformed with expression or cloning vectors described herein for PR021 2, 
PR0326 or PROl 01 6 production and cultured in conventional nu.nent media modified as appropriate for inducing 
15 promoters.seleciinctransformant.^oramplifyingthegenesencodmgthedesiredsequences.Thecultureconditions, 

such as media, temperature, pH and the like, can be selected by the skilled artisan without undue experimentation. 
In -eneral principles, protocols, and practical techniques for maximizing the productivity of cell cultures can be 
fol in M.n, m ,r. a n OH Biotech— • ■ P™,i«,l Annroach. M. But.er, ed. (IRL Press, 1991 ) and Sambrook 

el a/., supra. 

20 Methods of eukaryotic cell transfection and prokaryotic cell transformation are known to the ordinarily 

skilled artisan, for example, CaCI 2 , CaPO. liposome-mediated and electroporation. Depending on the host cell 
used, transformation is performed using standard techniques appropriate to such cells. The calcium treatment 
employe calcium chloride, as described in Sambrook « ol.. supra, or electroporation is generally used for 
prokaryotes. Infection with Agrobaaerium .umefaciens is used for transformation of certain plan, cells, as 

75 described by Shaw e, aL Gene, 23.315 (19S3) and WO 89/05859 published 29 June 1989, For mammalian cells 
without such cel. walls, the calcium phosphate precipitation method of Graham and van der Eb, Virology., 52:456- 
457 (1978) can be employed. General aspects of mammalian cell host system transfections have been described 
in U S Patent No 4 399,21 6. Transformations into yeast aretypically carried out according ,o the method of Van 
So 1 in S en g t Q /..LBa^,l30:946(1977)andHsiao e ; fl /.,PrnrNntl Acad. Sci. rUSA), 76.3829 (1979). However, 

30 other Methods for introducing DNA into cells, such as by nuclear microinjection, electroporation. bacteria, 
protoplast fusion with .ntact ce.ls, or po.ycations. polybrene. polyornithine. may also be used. For various 
techniquesfortransformingmam 
Mansour et a/., Nature , 336:348-352 (1988). 

Suitable host cells for cloning or expressing the DNA in the vectors herein include prokaryote, yeast, or 

35 hicher eukarvote cells. Suitable prokaryotes include bu, are no. limi.ed ,o eubacteria, such as Gram-negative or 
Gram-positive onanisms, for example, En.erobactenaceae such as £. coli. Various £. coli strains, are publicly 
available, such as E. coli Kl 2 strain MM294 (ATOC 3 1 ,446); £. coli X 1 776 (ATCC 3 1 .537)-; £. coli strain W31 10 
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(ATCC 27.325) and K.5 772 (ATCC 53.635). Other suitable prokaryotic host cells include Enterobacteriaceae such 
as Escherichia, e.g., E. coli. Enterabaaer, Erwinia. Klebsiella, Proteus. Salmonella, e.g.. Salmonella ryphimurium. 
Serrano, e.g., Serrano marcescans, and Shigella, as well as Bacilli such as B. subtilis and B. licheniformis (e.g., 
B. licheniformis 4 1 P disclosed in DD 266,7 10 published 1 2 April 1 989), Pseudomonas such as P. aeruginosa, and 
5 Streotomyces. These examples are illustrative rather than limiting. Strain W3 1 1 0 is one particularly preferred hos. 
or parent host because it is a common host strain for recombinant DN A product fermentations. Preferably, the host 
cell secretes minimal amounts of proteolytic enzymes. For example, strain W3.1 10 may be modified to effect a 
genetic mutation in the genes encoding proteins endogenous to the host, with examples of such hosts including £ 
coli W3 1 10 strain 1 A2. which has the complete genotype xonA ; £ coli W3 1 1 0 strain 9E4, which has the complete 
10 genotype ion* ptr3;E. co/iW31 1 0 strain 27C7 (ATCC 55,244), which has the complete genotype wnA ptr3 phoA 
EI5 lorgF-lac)l69degPompTkan':E. co//W3l 10 strain 37D6. which has the complete genotype wnAptr3phoA 
E15 ,orgF-lac)l69 degP ompT rbs7 /M7 to.'; £ coli W31 10 strain 40B4. which is strain 37D6 with a non- 
kanamycin resistant degP deletion mutation; and an £ coli strain having mutant periplasmic protease disclosed in 
U.S. Patent No. 4.946,783 issued 7 August 1990. Alternatively, in vino methods of cloning, e.g.. PCR or other 
15 nucleic acid polymerase reactions, are suitable. 

in addition to prokaryotes, eukaryotic microbes such as filamentous fungi or yeast are suitable cloning or 
expression hosts for PR021 2-, PR0326- or PRO 1 01 6-encoding vectors. Saccharomyccs cerevisioe is a commonly 
used lower eukaryotic host microorganism. Others include Schizosaccharomyces pombe (Beach and Nurse, 
Nature . 290: 140 [1981]; EP 139,383 published 2 May 1985); Kluyveromyces hosts (U.S. Patent No. 4.943,529; 
20 Fleer e, al., Biotechnology . 9:968-975 (1991)) such as, e.g., K. laais (MW98-8C, CBS683. CBS4574; 
Louvencourt et a!., I Bacteriol. . 732 11983]), K. fragilis (ATCC 12,424), K. bulgaricus (ATCC 16,045), K. 
mekeramii (ATCC 24,178), K. wahii (ATCC 56,500), K. drosophilarun, (ATCC 36.906; Van den Berg et al.. 
Biotechnology . 8:135(1 990)), K. thermotolerans. and K. mamanus: yarrowia (EP 402,226); Pichia pastoris (EP 
1 83,070: Sreekrishna et al, 1 Basic Microbiol. . 28:265-278 [ 1 988]); Candida; Trichoderma reesia (EP 244,234); 
25 Neurospora erassa (Case et al., N„t Acad. Sci. USA. 76:5259-5263 [ 1 979]); Schwatmiomyces such as 
Scfavanniomyces occidental* (EP 394,538 published 3) October 1990); and filamentous fungi such as, e.g.. 
• Neurospora. Penicillium. Tolypocladium (WO 91/00357 published lOJanuary 1 99 1 ), ^6 Aspergillus hosts such 
as A. nidulans (Ballance et al, *«■ Commun.. 112:284-289 1 1 983]; Tilburn e, al.. Gene. 

26:205-221 [1983]; Yelton et al., P«w N»H Acad. Sci. USA . %V. 1470-1474 [1984]) and A. niger (Kelly and 
30 Hynes. EMBOJ. . 4:475-479 [ 1 985])! Methylotropic yeasts are suitable herein and include, but are not limited to, 
yeast capable of growth on methanol selected from the genera consisting of Hansenula. Candida. Kloeckera. Pichia, 
' Saccharomyces. Torulopsis, and Rhodotorula. A list of specific species that are exemplary of this class of yeasts 
may be found in C. Anthony, The Biochemi stry of Methvloirophs. 269 (1982). 

Suitable host cells for the expression of glycosylated PR02I2, PR0326 or PRO1016 are derived from 
35 multicellular organisms. Examples of invertebrate cells include insect cells such as Drosophila S2 and Spodoptera 
Sf9, as well as plant cells. Examples of useful mammalian host cell lines include Chinese hamster ovary (CHO) 
and COS cells. More specific examples include monkey kidney CV 1 line transformed by SV40 (COS-7. ATCC 
CRL 1 651 ); human embryonic kidney line (293 or 293 cells subcloned for growth in suspension culture, Graham 
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• er aL J. Gen. Virol. . 36:59 { 1 977)): Chinese hamster ovary cells/-DHFR (CHO. Urlaub and Chasin, Proc. Natl. 
Acad. Sci. USA . 11-M\ 6 (1980)); mouse senoli cells (TM4, Mather, Biol. Reprod., 22:243-251 (1980)); human 
lung cells "(W 138, ATCC CCL 75); human liver cells (Hep G2, HB 8065): and mouse mammary tumor (MMT 
060562. ATCC CCL5 1 ). The selection of the appropriate host cell is deemed to be within the skill in the an. 

5 3. Selection and Use of a Replicable Vector 

The nucleic acid (<?.£.. cDN A or genomic DN A ) encoding PR02 \ 2, PR0326 or PRO 1 0 1 6 may be inserted 
into a replicable vector for cloning (amplification of the DNA) or for expression. Various vectors are publicly 
available. The vector may. for example, be in the form of a plasmid, cosmid, viral panicle, or phage. The 
appropriate nucleic acid sequence may be insened into the vector by a variety of procedures. In general, DNA is 
10 insened into an appropriate restriction endonuclease site(s) using techniques known in the an. Vector components 
generally include, but are not limited to, one or more of a signal sequence, an origin of replication, one or more 
marker genes, an enhancer element, a promoter, and a transcription termination sequence. Construction of suitable 
vectors containing one or more of these components employs standard ligation techniques which are known to the 
skilled anisan. 

15 The PR02 1 2. PR0326 or PRO 1016 may be produced recombinantly not only directly, but also as a fusion 

polypeptide with a heterologous polypeptide, which may be a signal sequence or other polypeptide having a specific 
cleavage site at the N -terminus of the mature protein or- polypeptide. In general, the signal sequence may be a 
component of the vector, or it may be a pan of the PR021 2-, PR0326- or PROl 01 6-encoding DNA that is insened 
into the vector. The signal sequence may be a prokaryotic signal sequence selected, for example, from the group 

20 of the alkaline phosphatase, penicillinase, lpp, or heat-stable emerotoxin II leaders. For yeast secretion the signal 
sequence may be, e.g.. the yeast invenase leader, alpha factor leader (including Saccharomyces and Kluyveromyces 
a-factor leaders, the latter described in U.S. Patent No. 5,010,182). or acid phosphatase leader, the C albicans 
glucoamylase leader (EP 362,179 published 4 April 1990), or the signal described in WO 90/13646 published 15 
November 1990. In mammalian cell expression, mammalian signal sequences may be used to direct secretion of 

25 the protein, such as signal sequences from secreted polypeptides of the same or related species, as well as viral 
secretory leaders. 

Both expression and cloning vectors contain a nucleic acid sequence that enables the vector to replicate 
in one or more selected host cells. Such sequences are well known for a variety of bacteria, yeast, and viruses. The 
origin of replication from the plasmid pBR322 is suitable for most Gram-negative bacteria, the 2m plasmid origin 
30 is suitable for yeast, and various viral origins (SV40, polyoma, adenovirus, VSV or BPV) are useful for cloning 
vectors in mammalian cells.. 

Expression and cloning vectors will typically contain a selection gene, also termed a selectable marker. 
■ Typical selection genes encode proteins that (a) confer resistance to antibiotics or other toxins, e.g.. ampicillin, 
neomycin, methotrexate, or tetracycline, (b) complement auxotrophic deficiencies, or (c) supply critical nutrients 
35 not available from complex media, e.g., the gene encoding D-alanine racemase for Bacilli. 

An example of suitable selectable markers for mammalian cells are those thai enable the identification of 
celts competent to take up the PR02 1 2- , PR0326- or PRO 1 0 1 6-encoding nucl eic acid, such as DHFR or thymidine 

57 



WO 00/75316 



PCT/US99/30911 



kinase. An appropriate host cell when wild-type DHFR is employed is the CHO cell line deficient in DHFR 
activity, prepared and propagated as described by Uriaub a al. Pror Natl, Acad. Sci. USA, 77:4216 (1980). A 
suitable selection gene for use in yeast is the ,rp\ gene present in the yeast piasmid YRp7 [Stinchcomb a al. 
Naiure . (1979): Kingsman ei al. Gene, 7:14 1 (1979); Tschemper ei al. Gene, K): 157 ( 1980)]. The irp\ 

5 gene provides a selection marker for a mutant strain of veasi lacking the ability to grow in tryptophan, for example, 
ATCC No. 44076 or PEP4-1 [Jones, Genetics . 85:12 (1977)]. 

Expression and cloning vectors usually contain a promoier operably linked to the PR021 2-, PR0326- or 
PRO1016-encoding nucleic acid sequence to direct mRNA synthesis. Promoters recognized by a variety of 
potential host cells are well known. Promoters suitable for use with prokaryotic hosts include the P-lactamase and 

1 0 lactose promoter systems [Chang e, al.. Nature, 275:61 5 ( 1 978); Goeddel e, al. Nature, 281:544 (1 979)], alkaline 
phosphatase, a tryptophan (up) promoter system [Goeddel, Nucleic Acids Res.. 8:4057 (1980); EP 36,776], and 
. hybrid promoters such as the lac promoter [deBoer ei al, Pror Nail, Acad. Sci. USA, 80:2 1 -25 ( 1 983)]. Promoters 
for use in bacterial systems also will contain a Shine-Dalgarno (S.D.) sequence operably linked to the DNA 
encoding PR0212, PR0326 or PRO 101 6. 

15 Examples of suitable promoting sequences for use with yeast hosts. include the promoters for 3- 

phosphoglyceraie kinase [Hitzeman c, al, .1. Biol. Chem. . 255:2073 (1980)] or other glycolytic enzymes [Hess er 
al, L Adv. Enzyme-Res. . 7: 149 (1 968); Holland, Biochemist . 17:4900 ( 1 978)]. such as enolase, glyceraldehyde- 
3-phosphate dehydrogenase, hexokinase. pyruvate decarboxylase, phosphofructokinase, glucose-6-phosphate 
isomerase, 3-phosphoglycerate mutase, pyruvate kinase, triosephosphate isomerase. phosphoglucose isomerase, and 

20 glucokinase. 

Other yeast promoters, which are inducible promoters having the additional advantage of transcription 
controlled by growth conditions, are the promoier regions for alcohol dehydrogenase 2, isocvtochrome C, acid 
phosphatase, degradative enzymes associated with nitrogen metabolism, meiallothionein, glyceraldehyde-3- 
phosphate dehydrogenase, and enzymes responsible for maltose and galactose utilization. Suitable vectors and 

25 promoters for use in yeast expression are further described in EP 73,657. 

PR0212. PR0326 or.PRO1016 transcription from vectors in mammalian host cells is controlled, for 
example, by promoters obtained from the genomes of viruses such as polyoma virus, fowlpox virus (UK 2,21 1 .504 
published 5 July 1989), adenovirus (such as Adenovirus 2), bovine papilloma virus, avian sarcoma virus, 
cytomegalovirus, a retrov.rus. hepatitis-B virus and Simian Virus 40 (SV40), from heterologous mammalian 

30 promoters, e.g., the actin promoter or an immunoglobulin promoter, and from heat-shock promoters, provided such 
promoters are compatible with the host cell systems. 

Transcription of a DNA encoding the PR0212, PR0326 or PRO1016 by higher eukaryotes may be 
increased by inserting an enhancer sequence into the vector. Enhancers are cis-acting elements of DNA, usually 
about from 10 to 300 bp, that aci on a promoier to increase its transcription. Many enhancer sequences are now 

35 known from mammalian genes (globin, elastase, albumin, a-fe.oprotein, and insulin). Typically, however, one will 
use an enhancer from a eukaryotic cell virus. Examples include the SV40 enhancer on the late side of the 
replication origin (bp 1 00-270), the cytomegalovirus early promoter enhancer, the polyoma enhancer on the late side 
of the replication origin, and adenovirus enhancers. The enhancer may be spliced into the vector at a position 5" 

58 



WO 00/75316 



PCTAJS99/30911 



or 3' 10 the PR02 1 2. PR0326 or PRO 1 0 1 6 coding sequence, but is preferably located at a site 5' from the promoter. 

Expression vectors used in eukaryotic host cells (yeast, fungi, insect, plant, animal, human, or nucleated 
cells from other multicellular organisms) will also contain sequences necessary for the termination of transcription 
and for stabilizing the mRNA. Such sequences are commonly available from the 5' and, occasionally 3', 
5 untranslated regionsof eukaryotic or viral DN As o^ 

as polyadenylated fragments in the untranslated portion of the mRNA encoding PR0212, PR0326 or PRO101 6. 

Still other methods, vectors, and host alls suitable for adaptation to the synthesis of PR021 2, PR0326 
or PRO1016 in recombinant vertebrate cell culture are described in Gething e, al.. Nature. 293:620-625 (1981); 
Maniei a al... Nature . 281*0-46 (1979); EP 1 17,060; and EP 1 17,058. 

10 4. Detectins Gene Amnlif 'raiinn/F.xoression 

Gene amplification and/or expression may be measured in a sample directly, for example, by conventional 
Southern blotting. Northern blotting to quantitate the transcription of mRNA [Thomas, Proc. Natl. Acad. Sci. USA , 
77:5201-5205 ( 1 980)], dot blotting (DNA analysis), or.m siw hybridization; using an appropriately labeled probe, 
based on the sequences provided herein. Alternatively, antibodies may be employed that can recognize specific 

15 duplexes, including DNA duplexes, RNA duplexes, and DNA-RNA hybrid duplexes or DNA-protein duplexes. 
The antibodies in turn may be labeled and the assay may be carried out where the duplex is bound to a surface, so 
that upon the formation of duplex on the surface, the presence of antibody bound to the duplex can be detected. 

Gene expression, alternatively, may be measured by immunological methods, such as 
immunohistochemical staining of cells or tissue sections and assay of cell culture or body fluids, to quantitate 

20 directly the expression of gene product. Antibodies useful for immunohistochemical staining and/or assay of 
sample fluids may be either monoclonal or polyclonal, and may be prepared in any mammal. Conveniently, the 
antibodies may be prepared against a native sequence PR0212, PR0326 or PRO1016 polypeptide or against a 
synthetic peptide based on the DNA sequences provided herein or against exogenous sequence fused to PR021 2, 
PR0326 or PRO1016 DNA and encoding a specific antibody epitope. 

25 5. Purification of Polypeptide 

Forms of PR021 2, PR0326 or PRO 101 6 may be recovered from culture medium or from host cell lysates. 
If membrane-bound, it can be released from the membrane using a suitable detergent solution (e.g., Triton-X 100) 
or by enzymatic cleavage. Cells employed in expression of PR02 12. PR0326 orPRO1016can be disrupted by 
various physical or chemical means, such as freeze-thaw cycling, sonication, mechanical disruption, or cell lysing 

30 agents. 

It may be desired to purify PR02 1 2, PR0326 or PRO 1 01.6 from recombinant cell proteins or polypeptides. 
The following procedures are exemplary of suitable purification procedures: by fractionation on an ion-exchange 
column; ethanol precipitation; reverse phase HPLC; chromatography on silica or on a cation-exchange resin such 
as DEAE; chromatofocusing; SDS-PAGE; ammonium sulfate precipitation; gel filtration using, for example. 
35 Sephadex G-75: protein A Sepharose columns to remove contaminants such as lgG; and metal chelating columns 
- to bind epnope-tagged forms of the PR0212. PR0326or PRO) 01 6. Various methods of protein purification may 
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be employed and such methods are known in ihe an and described for example in Deutscher, Methods in 
Enzvmologv . 182(1 990); Scopes, Protein Purificat i™- Prinr-inles and Practice. Springer-Verlag. New York ( 1 982). 
The purification step(s) selected will depend, for example, on the nature of the production process used and the 
particular PR021 2. PR0326 or PRO10 1 6 produced. 

5 E. Antibodies 

Some drug candidates for use in the compositions and methods of the present invention are antibodies and 
antibody fragments which mimic the biological activity of a PRO 2 1 2, PR0326 or PRO1016 polypeptide. 

1. Polyclonal Antibodies f 
Methods of preparing polyclonal antibodies are known to the skilled artisan. Polyclonal antibodies can 

10 be raised in a mammal, for example, by one or more injections of an immunizing agent and, if desired, an adjuvant. 
Typically, the immunizing agent and/or adjuvant will be injected in the mammal by multiple subcutaneous or 
intraperitoneal inject.ons. The immunizing agent may include the PR02I2, PR0326 or PROlOl 6 polypeptide or 
a fusion protein thereof. It may be useful to conjugate the immunizing agent to a protein known to be immunogenic 
in the mammal being immunized. Examples of such immunogenic proteins include but are not limited to keyhole 

15 limpet hemocyonin. serum albumin, bovine thyroglobulin. and soybean trypsin inhibitor. Examples of adjuvants 
■ which may be employed include Freund's complete adjuvant and M PL-TDM adjuvant (monophosphoryl Lipid A, 
synthetic trehalose dicorynomycolate). The immunization protocol may be selected by one skilled in the an without 
undue experimentation. 

2. Monoclonal Antibodies 

20 The antibodies may, alternatively, be monoclonal antibodies. Monoclonal antibodies may be prepared 

using hybridoma methods, such as those described by Kohler and Milsteiml^aiure, 256:495 ( 1 975). In a hybridoma 
method, a mouse, hamster, or other appropriate host animal, is typically immunized with an immunizing agent to 
elicit lymphocytes that produce or are capable of producing antibodies that will specifically bind to the immunizing 
agent. Alternatively, the lymphocytes may be immunized in vino. 

25 The immunizing agent will typically include the PR0212, PR0326 or PRO 1016 polypeptide or a fusion 

protein thereof. Generally; either peripheral blood lymphocytes ("PBLs" ) are used if cells of human origin are 
desired, or spleen cells or lymph node cells are used if non-human mammalian sources are desired. The 
lymphocytes are then fused with an immortalized cell line using a suitable fusing agent, such as polyethylene glycol, 
to form a hybridoma cell [Coding, Monoclonal Ant ibodies: Principles and Practice, Academic Press, (1986) pp. 

30 59-1 03]. Immortalized cell lines are usually transformed mammalian cells, particularly myeloma cells of rodent, 
bovine and human origin. Usually, rat or mouse myeloma cell lines are employed. The hybridoma cells may be 
cultured in a suitable culture medium that preferably contains one or more substances that inhibit the growth or 
survival of the unfused, immortalized cells. For example, if the parental cells lack the enzyme hypoxanthine 
guanine phosphoribosyl transferase (HGPRT or HPRT). the culture medium for the hybridomas typically will 

35 include hypoxanthine, aminopterin. and thymidine ("HAT medium"), which substances prevent the growth of 
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HGPRT-deficieni cells. 

Preferred immortalized cell lines are those thai fuse efficiently, support stable high level expression of 
antibody by the selected antibody-producing cells, and are sensitive to a medium such as HAT medium. More 
preferred immortalized cell lines are murine myeloma lines, which can be obtained, for instance, from the Salk 
Institute Cell Distribution Center, San Diego, California and the American Type Culture Collection, Manassas, 
Virginia. Human myeloma and mouse-human heieromyelomacell lines also have been described forthe production 
of human monoclonal antibodies [Kozbor, 3. Immunol. , 133:3001 (1984); Brodeur et aL Monoclonal Antibody 
Production Technin,.P. and Applications . Marcel Dekker, Inc., New York, ( 1 987) pp. 51 -63]. 

The culture medium in which the hybridoma cells are cultured can then be assayed for the presence of 
monoclonal antibodies directed against PR0212. PR0326 or PRO1016. Preferably, the binding specificity of 
monoclonal antibodies produced by the hybridoma cells is determined by immunoprecipitation or by an in vitro 
binding assay, such as radioimmunoassay (RlA).or enzyme-linked immunoabsorbent assay (EL1SA). Such 
techniques and assays are known in the art. The binding affinity of the monoclonal antibody can, for example, be 
determined by the Scatchard analysis of Munson and Pollard, Anal. Biochem., K)7:220 (1980). 

After the desired hybridoma cells are identified, the clones may be subcloned by limiting dilution 
procedures and grown by standard methods [Coding, supra]. Suitable culture media for this purpose include, for 
example, Dulbecco's Modified Eagle's Medium and RPMI- 1 640 medium. Alternatively, the hybridoma cells may 
be grown in vivo as ascites in a mammal. 

The monoclonal antibodies secreted by the subclones may be isolated or purified from the culture medium 
or ascites fluid by conventional immunoglobulin purification procedures such as, for example, proiein A- 
Sepharose, hydroxylapatite chromatography, gel electrophoresis, dialysis, or affinity chromatography. 

The monoclonal antibodies may also be made by recombinant DNA methods, such as those described in 
U.S. Patent No. 4,81 6,567. DNA encoding the monoclonal antibodies of the invention can be readily isolated and 
sequenced using conventional procedures (e.*., by using oligonucleotide probes that are capable of binding 
specifically to genes encoding the heavy and light chains of murine antibodies). The hybridoma cells of the 
invention serve as a preferred source of such DNA. Once isolated, the DNA may be placed into expression vectors, 
which are then uansfected into host cells such as simian COS cells, Chinese hamster ovary (CHO) cells, or 
myeloma cells that do not otherwise produce immunoglobulin protein, to obtain the synthesis of monoclonal 
antibodies in the recombinant host cells. The DNA also may be modified, for example, by substituting the coding 
sequence for human heavy and light chain constant domains in place of the homologous murine sequences (U.S. 
Patent No. 4.8 1 6,567; Morrison e, oi, supra) or by covalently joining to the immunoglobulin coding sequence all 
or pan of the coding sequence for a non-immunoglobulin polypeptide. Such a non-immunoglobulin polypeptide 
can be substituted for the constant domains of an antibody of the invention, or can be substituted for the variable 
domains of one antigen-combining site of an antibody of the invention to create a chimeric bivalent antibody. 

The antibodies may be monovalent antibodies. Methods for preparing monovalent antibodies are well 
known in the art. For example, one method involves recombinant expression of immunoglobulin light chain and 
modified heavy chain. The heavy chain is truncated generally at any point in the Fc region so as to prevent heavy 
chain crosslinking. Alternatively, the relevant cysteine residues are substituted with another amino acid residue or 
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are deleted so as 10 prevent crosslinking. 

In vitro methods are also suitable for preparing monovalent antibodies. Digestion of antibodies to produce 
fragments thereof, particularly. Fab fragments, can be accomplished using routine techniques known in the an. 

3. Human and Humanized Antibodies 

5 The antibodies of the invention may further comprise humanized antibodies or human antibodies. 

Humanized forms of non-human {e.g., murine) antibodies are chimeric immunoglobulins, immunoglobulin chains 
or fragments thereof (such as Fv, Fab, Fab', F(ab'), or other antigen-binding subsequences of antibodies) which 
contain minimal sequence derived from non-human immunoglobulin. Humanized antibodies include human 
immunoglobulins (recipient antibody) in which residues from a complementary determining region (CDR) of the 

1 0 recipient are replaced by residues from a CDR of a non-human species (donor antibody) such as mouse, rat or rabbit 
having the desired specificity, affinity and capacity. In some instances, Fv framework residues of the human 
immunoglobulin are replaced by corresponding non-human residues. Humanized antibodies may also comprise 
residues which are found neither in the recipient antibody nor in the imported CDR or framework sequences. In 
general, the humanized antibody will comprise substantially all of at least one, and typically two, variable domains, 

1 5 in which all or substantially all of the CDR regions correspond to those of a non-human immunoglobulin and all 
or substantially all of the FR regions are those of a human immunoglobulin consensus sequence. The humanized 
antibody optimally also will comprise at least a portion of an immunoglobulin constant region (Fc), typically that 
of a human immunoglobulin [Jones et aL, Nature . 321:522-525 (1986); Riechmann et aL, Nmure, 332:323-329 
(1988): and Presta : r.nrr On. Struct. Biol. . 2:593-596 (1992)]. 

20 Methods for humanizing non-human antibodies are well known in the art. Generally, a humanized 

antibody has one or more amino acid-residues introduced into it from a source which is non-human. These non- 
human amino acid residues are often referred to as "import" residues, which are typically taken from an "import" 
variable domain. Humanization can be essentially performed following the method of Winter and co-workers 
[Jones et aL, Nature . 321:522-525 (1986); Riechmann et aL, Nature , 332:323-327 (1988); Verhoeyen et aL, 

25 Science . 239 : \ 534- 1536(1 988)], by substituting rodent CDRs or CDR sequences for the corresponding sequences 
of a human antibody. Accordingly, such "humanized" antibodies are chimeric antibodies (U.S. Patent No. 
X816,567), wherein substantially less than an intact human variable domain has been substituted by the 
corresponding sequence from a non-human species. In practice, humanized antibodies are typically human 
antibodies in which some CDR residues and possibly some FR residues are substituted by residues from analogous 

30 sites in rodent antibodies. 

Human antibodies can also be produced using various techniques known in the an. including phage display 
libraries [Hoogenboom and Winter, J. Mol. Biol. . 227:383 (1991): Marks et oL J. Mnl. Biol.. 222:58) (199UJ. 
The techniques of Cole & aL, and Boerner et aL are also available for the preparation of human monoclonal 
antibodies (Cole et aL, Monoclonal Antibodies and Cancer Therapy , Alan R. Liss, p. 77 (1 985) and Boerner et aL, 

35 J. Immunol. . 147M) :86-95 (1991)). Similarly, human antibodies can be made by the introducing of human 
immunoglobulin loci into transgenic animals, e. S „ mice in which the endogenous immunoglobulin genes have been 
partially or completely inactivated. Upon challenge, human antibody production is observed, which closely 
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resembles thai seen in humans in all respects, including gene rearrangement, assembly, and antibody repenoire. 
This approach is described, for example, in U.S. Patent Nos. 5,545.807; 5.545,806; 5.569.825; 5,625,126; 
5,633,425; 5.66 KOI 6, and in the following scientific publications: Marks ei al : Bio/Technologv, K): 779-783 
( 1 992): Lonberg ei oi. Nature . 368: 856-859 ( 1 994); Morrison. Nature . 368: 8 1 2- 1 3 ( 1 994); Fish wild ei aL Nature 
5 Biotechnology . j4 : 845-5 1 ( 1 996); Neuberger, Nature Biotechnology . 14: 826 ( 1 996); Lonberg and Huszar, intern. 
Rev. Immunol . ±3 :65-93 (1995). 

4. Bispecific Antibodies 

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that have binding 
specificities for at least two different antigens. In the present case, one of the binding specificities is for the 
10 PR021 2. PR0326 or PRO1016, the other one is for any other antigen, and preferably for a cell-surface protein or 
receptor or receptor subunit. 

Methods for making bispecific antibodies are known in the art. Traditionally, the recombinant production 
of bispecific antibodies is based on the co-expression of two immunoglobulin heavy-chain/light-chain pairs, where 
the two heavy chains have different specificities [Milsiein and Cuello, Nature, 305:537-539 (1983)]. Because of 
15 the random assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce a 
potential mixture of ten different antibody molecules, of which only one has the correct bispecific structure. The 
purification of the correct molecule is usually accomplished by affinity chromatography steps. Similar procedures 
are disclosed in WO 93/08829, published 1 3 May 1993, and in Traunecker ei aL, EMBOJL J0:3655-3659 (1991 ). 
Antibody variable domains with the desired binding specificities (antibody-antigen combining sites) can 
20 be fused to immunoglobulin constant domain sequences. The fusion preferably is with an immunoglobulin heavy- 
chain constant domain, comprising at least part of the hinge, CH2, and CH3 regions. It is preferred to have the first 
heavy-chain constant region (CH 1 ) containing the site necessary for light-chain binding present in at least one of 
the fusions. DN As encoding the immunoglobulin heavy-chain fusions and. if desired, the immunoglobulin light 
chain, are inserted into separate expression vectors, and are co-iransfected into a suitable host organism. For further 
25 details of generating bispecific antibodies see, for example, Suresh et a/. t Methods in Enzvmology, 121:2 1 0 ( 1 986). 

According ip another approach described in WO 96/2701 1, the interface between a pair of antibody 
molecules can be engineered to maximize the percentage of heterodimers which are recovered from recombinant 
cell culture. The preferred interface comprises at least a pan of the CH3 region of an antibody constant domain. 
In this method, one or more small amino acid side chains from the interlace of the first antibody molecule are 
30 replaced with larger side chains (e.g., tyrosine or tryptophan). Compensatory "cavities" of identical or similar size 
to the large side chain(s) are created on the interface of the second antibody molecule by replacing large amino acid 
. side chains with smaller ones {e.g... alanine or threonine). This provides a mechanism for increasing the yield of 
the heterodimer over other unwanted end-products such as homodimers. 

Bispecific antibodies can be prepared as full length antibodies or antibody fragments {e.g., F(ab') 3 
35 bispecific antibodies). Techniques for generating bispecific antibodies from antibody fragments have been 
described in the literature. For example, bispecific antibodies can be prepared using chemical linkage. Brennan 
ei al . Science . 229:81 ( 1 985) describe a procedure wherein intact antibodies are proteolytically cleaved to generate 
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F(ab'), fragmenu. These fragments are reduced in the presence of the dithiol complexing agent sodium arseniie 
to stabilize vicinal dilhiols and prevent intermodular disulfide formation. The Fab 1 fragments generated are then 
convened to thionitrobenzoate (TNB) derivatives. One of the Fab'-TNB derivatives is then reconverted to the 
Fab-thiol by reduction with mercaptoeihylamine and is mixed with an equimolar amount of the other Fab'-TNB 
derivative to form the bispecif.c antibody. The bispecific antibodies produced can be used as agents for the 
selective immobilization of enzymes. 

Fab' fragments may be directly recovered from £ coll and chemically coupled to form bispecific 
antibodies. Shalaby « al, J Exo. Med. . 175:217-225 (1992) describe the production of a fully humanized 
bispecific antibody F(ab'} ; molecule. Each Fab' fragment was separately secreted from £. coli and subjected to 
directed chemical coupling in mm to form the bispecif.c antibody. The bispecific antibody thus formed was able 
to bind to cells overexposing the ErbB2 receptor and normal human T cells., as well as trigger the lytic activity 
of human cytotoxic lymphocytes against human breast tumor targets. 

Various techniques for making and isolating bispecific antibody fragments directly from recombinant cell 
culture have also been described. For example, bispecific antibodies have been produced using leucine zippers. 
Kostelny a al. , J. Immunol. . 148f5) : 1 547- 1 553 (1992). The leucine zipper peptides from the Fos and Jun.proieins 
were linked to the Fab' portions of two different antibodies by gene fusion. The antibody homodimers were reduced 
at the hinge region to form monomers and then re-oxidized to form the antibody heierodimers. This method can 
also be utilized for the production of antibody homodimers. The "diabody" technology described by Hollinger a 
al., Prnr Natl Acad. Sci. USA . 90:6444-6448 (1 993) has provided an alternative mechanism for making bispecific 
antibody. fragments. The fragments comprise a heavy-chain variable domain (V H ) connected to a light-chain 
variable domain (VJ by a linker which is too short to allow pairing between the two domains on the same chain. 
Accordingly, the V„ and V L domains of one fragment are forced to pair with the complementary V L and V„ domains 
of another fragment, thereby forming two antigen-binding sites. Another strategy for making bispecific antibody 
fragments by the use of single-chain Fv (sFv.) dimers has also been reported. See, Gruber el al., J. Immunol. , 
' 152:5368 (1994). 

Antibodies with more than two valencies are contemplated. For example, trispecific antibodies can be 
prepared. Tun aai. J. Immunol. . 147:60 (1991). 

Exemplary bispecific antibodies may bind to two different epitopes on a given PR0212, PR0326 or 
PRO1016 P oly P e P tideherein.Alternatively,ananti-PRO212.anti-PRO326oranti-PRO1016polypeptidearmmay 

be combined with an arm which binds to a triggering molecule on a leukocyte such as a T-cell receptor molecule 
{e.g.. CD2, CDS, CD28, or B7), or Fc receptors for igG (FcyR). such as Fc Y RI.(CD64), FcyRII (CD32) and 
FcyRin (CD 1 6) so as to focus cellular defense mechanisms to the cell expressing the particular PR02 1 2, PR0326 
orPRO10l6polypeptide. Bispecific antibodies may also be used to localize cytotoxic asents tocells which express 
a particular PR0212, PR0326 or PRO1016 polypeptide. These antibodies possess a PR02I2-, PR0326- or 
PRO1016-binding arm and an arm which binds a cytotoxic agent or a radionuclide chelator, such as EOTUBE, 
DPTA, DOTA, or TETA. Another bispecific antibody of interest binds the PR0212, PR0326 or PRO1016 
polypeptide and further binds tissue factor (TF). 
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5. Heteroconiugate Antibodies 

Heieroconjusaie amibodies arc also within ihe scope of the present invention. Heteroconjugate anybodies 
are composed of two covalemly joined antibodies. Such antibodies have, for example, been proposed to target 
immune system cells to unwanted cells [U.S. Patent No. 4,676,980]. and for treatment of HIV infection rWO 
5 9 1 /00360: WO 92/200373; EP 03089). It is contemplated that the antibodies may be prepared in vitro using known 
methods in synthetic protein chemistry, including those involving crosslinking agents. For example, immunotoxins 
may be constructed using a disulfide exchange reaction or by forming a thioether bond. Examples of suitable 
reagents for this purpose include iminothiolate and methyI-4-mercaptobutyrimidate and those disclosed, for 
example, in U.S. Patent No. 4,676,980. 

10 6. Effector Function Engineering 

It may be desirable to modify the antibody of the invention with respect to effector function, so as to 
enhance, e.g.. the effectiveness of the antibody in' treating cancer. For example, cysteine residues) may be 
introduced into the Fc region, thereby allowing interchain disulfide bond formation in this region. The homodimeric 
antibody thus generated may have improved internalization capability and/or increased complement-mediated cell 

15 killing and antibody-dependent cellular cytotoxicity (ADCC). See, Caron el al. t J. Exp. Med ., 176: 1 191-1195 
(1992) and Shopes ; J. Immunol .. 148: 2918-2922 (1992). Homodimeric antibodies. with enhanced anti-tumor 
■ activity may also be prepared using heterobifunctional cross-linkers as described in Wolff et a/., Cancer Research , 
■53: 2560-2565 ( 1 993). Alternatively, an antibody can be engineered that has dual Fc regions and may thereby have 
enhanced complement lysis and ADCC capabilities. See, Stevenson ex al, Ami-Cancer Drug Design , 3: 219-230 

20 (1989). 

7. Immunoconiueates 
The invention also pertains to immunoconjugates comprising an antibody conjugated to a cytotoxic agent 
such as a chemotherapeutic agent, toxin {e.g., an enzymaiically active toxin of bacterial, fungal, plant, or animal 
origin, or fragments thereof), or a radioactive isotope (Lc, a radioconjugate). 

25 Chemotherapeutic agents useful in the generation of such immunoconj ugates have been described above. 

Enzymaiically active toxins and fragments thereof that can be used include diphtheria A chain, nonbinding active 
fragments of diphtheria toxin, exotoxin A chain (from Pseudpmotias aeruginosa), ricin A chain, abrin Achain, 
modeccin A chain, alpha-sarcin, Aleuriies fordii proteins, dianthin proteins, Phywiaca ameriama proteins (PAPI, 
PAPII. and PAP-S). momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, gelonin, 

30 mitogellin, restrictocin, phenomycin, enomycin. and the tricothecenes. A variety of radionuclides are available for 
the production of radioconjugated antibodies. Examples include 2!2 Bi, ,3 '1, m ln, and lb6 Re. 

Conjugates of the antibody and cytotoxic agent are made using a variety of bifunctional protein-coupling 
agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate (SPDP), iminothiolane (IT), bifunctional derivatives 
of imidoesters (such as dimethyl adipimidate HCL), active esters (such asdisuccinimidyl suberate). aldehydes (such 

35 as glutareldehyde), bis-azido compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives 
(such as bis-(p-diazoniumbenzoy!)-ethylenediamine). diisocyanates (such as tolyene 2.6-diisocyanate), and bis- 
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• active fluorine compounds (such as 1.5-dmuoro-2.4.dinitrobenzene). For example, a ricin immuno.oxin can be 
prepared as described in Viteita e, al. Science . 238: 1098(1987). Carbon- 14-labeled l-isothiocyanaiobenzyl-3- 
methyldiethylene triaminepemaacetic acid (MX-DTPA) is an exemplary chelating agent for conjugation of 
radionuclide to the antibody. See, W094/I 1026. 
5 In another embodiment, the antibody may be conjugated to a "receptor" (such as streptavidin) for 

utilization in tumor pretargeting wherein the antibody-receptor conjugate is administered to the patient, followed 
by removal of unbound conjugate from the circulation using a clearing agent and then administration of a "ligand" 
(e.g.. avidin) thai is conjugated to a cytotoxic agent (e.g., a radionucleotide). 

8. Immunoliposomes 

10 The antibodies disclosed herein may also be formulated as immunoliposomes. Liposomes containing the 

antibodv are prepared by methods known in the an, such as described in Epstein e, aL Pmc Nail. Acad. Sci. USA , 
82: 3688 (1985): Hwang e al.. «wN.tl Acad. Sci. USA . 77: 4030 (1980): and U.S. Pat. Nos. 4,485,045 and 
4,544.545. Liposomes with enhanced circulation time are disclosed in U.S. Patent No. 5,013,556. 

' Particularly useful liposomes can be generated by the reverse-phase evaporation method with a lipid 

15 composition comprising phosphatidylcholine, cholesterol, and PEC-derivatized phosphatidylethanolamine (PEG- 
PE). Liposomes are extruded through filters of defined pore size to yield liposomes with the desired diameter. Fab' 
fragments of the antibody of the present invention can be conjugated to the liposomes as described in Martin a al.. 
J. Biol. Chem. . 257: 286-288 (1982) via a disulfide-interchange reaction. A chemotherapeuiic agent (such as 
Doxorubicin) is optionally contained within the liposome. See, Gabizon ex al. 1 National Cancer Inn. , 8jn?j: 

20 1484(1989). 

F . identification of Prmeins Capable of Inhibiting N -nplastir Cell Growth or Proliferation 
The proteins disclosed in the present application have been assayed in a panel of 60 tumor cell lines 
currently used in the investigational, disease-oriented, in vitro drug-discovery screen of the National Cancer Institute 
(NCI). The purpose of this screen is to identify molecules that have cytotoxic and/or cytostatic activity againsi 
25 different types of tumors. NCI screens more than 10,000 new molecules per year (Monks e, aL. J. Natl. Cancer 
insu, 22:757-766 (1991); Boyd, ranrrx- Princ. Pract. Oncol. Update . 3QOJ:l-12 ([1989]). The tumor cell lines 
employed in this study have been described in Monks ei 'aL. supra. The cell lines the growth of which has been 
significantly inhibited by the proteins of the present application are specified in the Examples. 

The results have shown that the proteins tested show cytostatic and, in some instances and concentrations. 
30 cytotoxic activities in a variety of cancer cell lines, and therefore are useful candidates for tumor therapy. 

Othercell-based assays and animal models for tumors {e.g.. cancers) can also be used to verify the findings 
of the NCI cancer screen, and to further understand the relationship between the protein identified herein and the 
development and pathogenesis of neoplastic cell growth. For example, primary cultures derived from tumors in 
transgenic animals (as described below) can be used in the cell-based assays herein, although stable cell lines are 
35 preferred. Techniques to derive continuous cell lines from transgenic animals are well known in the art {see, e.g.. 
Small rial.. Mol. Cell. Biol., 5:642-648 [1985]). 
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G. Animal Models 

A variety of well known animal models can be used 10 further understand the role of the molecules 
identified herein in the developmen. and pathogenesis of tumors, and to test the efficacy of candidate therapeutic 
agents, including antibodies, and other agonists of the native polypeptides, including small molecule agonists. The 
in vivo nature of such models makes them particularly predictive of responses in human patients. Animal models 
of tumors and cancers (e.g.. breast cancer, colon cancer, prostate cancer, lung cancer, e.c.) include both non- 
recombinam and recombinant (transgenic) animals. Non-recombinant animal models include, for example, rodent, 
e.g., murine models. Such models can be generated by introducing tumor cells into syngeneic mice using standard 
techniques, e.g.. subcutaneous injection, tail vein injection, spleen implantation, intraperitoneal implantation, 
implantation under the renal capsule, or orthopin implantation, e.g., colon cancer cells implanted in colonic tissue. 
{See, e.g.. PCT publication No. WO.97/3355 J. published September 18, 1997). 

Probably the most often used animal species in oncological studies are immunodeficient mice and, in 
particular, nude mice. The observation that the nude mouse with hypo/aplasia could successfully act as a host for 
human tumor xenografts has lead to its widespread use for this purpose. The autosomal recessive nu gene has been 
introduced intoa very large number of distinct congenic strains of nude mouse, including, for example, ASW.A/He. 
AKR, BALB/c, B10.LP, CI 7, C3H, C57BL, C57, CBA, DBA, DDD. I/st, NC, NFR, NFS, NFS/N, NZB, NZC, 
NZW, P, RII1 and SJL. In addition, a wide variety of other animals with inherited immunological defects other than 
the nude mouse have been bred and used as recipients of tumor xenografts. For further details see, e.g.; JheNude 
Mouse in Oncology Research . E. Boven and B. Winograd, eds., CRC Press, Inc., 1991. 

The cells introduced into such animals can be derived from known tumor/cancer cell lines, such as, any 
of the above-listed tumor cell lines, and. for example, the B J 04- 1 - 1 cell line (stable NIH-3T3 cell line transfected 
with the neu protooncogene); rw-transfected NIH-3T3 cells; Caco-2 (ATCC HTB-37); a moderately well- 
differentiated grade II human colon adenocarcinoma cell line, HT-29 (ATCC HTB-38), or from tumors and 
cancers. Samples of tumor or cancer cells can be obtained from patients undergoing surgery, using standard 
conditions, involving freezing and storing in liquid nitrogen (Karmali et al, Br. J. Cancer , 48:689-696 1 1 983]). 

Tumor cells can be introduced into animals, such as nude mice, by a variety of procedures. The 
subcutaneous (s.c.) space in mice is very suitable for tumor implantation. Tumors can be transplanted s.c. as solid 
blocks, as needle biopsies by use of a trochar, or as cell suspensions. For solid block er trochar implantation, tumor 
tissue fragments of suitable size are introduced into the s.c. space. Cell suspensions are freshly prepared from 
primary tumors or stable tumor cell lines, and injected subcutaneously. Tumor cells can also be injected as 
subdermal implants. In this locauon. the inoculum is deposited between the lower pan of the dermal connective 
tissue and the s.c. tissue. Boven and Winograd (1991 ), supra. Animal models of breast- cancer can be generated, 
for example, by implanting rat neuroblastoma cells (from which the neu oncogen was initially isolated), or neu- 
transformed NIH-3T3 cells into nude mice, essentially as described by Drebin e, al.. Pror Natl. Acad. Sci. USA . 
83:9)29-9133 (1986). 

Similarly, animal models of colon cancer can be generated by passaging colon cancer cells in animals, e.g.. 
nude mice, leading to the appearance of tumors in these animals. An orthotopic transplant model of human colon 
cancer in nude mice has been described, for example, by Wang e, al., Cancer Research, 54:472W728 (1994) and 
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Ton ri ,,1 Cancer Research . 55:68 1 -684 (1995). This model is based on ihe so-called "'METAMOUSE" sold by 
AmiCancer. Inc., (San Diego. California). 

Tumors thai arise in animals can be removed and cultured in vin o. Cells from the in win> cultures can then 
be passaged to animals. Such tumors can serve as targets for further testing or drug screening. Alternatively, the 
tumors resulting from the passage can be isolated and RNA from pit-passage cells and cells isolated after one or 
more rounds of passage analyzed for differential expression of genes of interest. Such passaging techniques can 
be performed with any known tumor or cancer cell lines. 

For example. Meth A. CMS4. CMS5, CMS2I , and WEH1-164 are chemically induced fibrosarcomas of 
BALB/c female mice (DeLeo a ai, I Exp. Med. . .146:720 [1977]), which provide a highly controllable model 
system for studying the anti-tumor activities of various agents (Palladino a ai. J. Immunol. , 128:402.1-4032. 
[1987]). Briefly, tumor cells are propagated in vitro.m cell culture. Prior to injection into the animals, the cell lines 
are washed and suspended in buffer, a. a cell density of about 10x10" to 10x10 : cells/ml. The animals are then 
infected subcutaneously with 1 0 to 1 00 1*\ of the cell suspension, allowing one to three weeks for a tumor to appear. 

In addition, the Lewis lung (3LL) carcinoma of mice, which is one of the most thoroughly studied 
experimental tumors, can be used as an investigational tumor model. Efficacy in this tumor model has been 
correlated with beneficial effects in the treatment of human patients diagnosed with small cell carcinoma of the lung 
(SCCL). This tumor can be introduced in normal mice upon injection of tumor fragments from an affected mouse 
or of cells maintained in culture (Zupi eiaL Br. J. Cancer, 41, suppl. 4:309 11980]), and evidence indicates that 
tumors can be started from injection of even a single cell and that a very high proportion of infected tumor cells 
survive. For further information about this tumor model see, Zacharski, Haemosiasis , J6:300-320 [1986]). 

One way of evaluating the efficacy of a test compound in an animal model on an implanted tumor is to 
measure the size of the tumor before and after treatment. Traditionally, the size of implanted tumors has been 
measured with a slide caliper in two or three dimensions. The measure limited to two dimensions does not 
accurately reflect the size of the tumor, therefore, it is usually converted into the corresponding volume by using 
a mathematical formula. However, the measurement of tumor size is very inaccurate. The therapeutic effects of 
a drug candidate can be belter described as treatment-induced growth delay and specific growth delay. Another 
important variable in the description of tumor growth is the tumor volume doubling time. Computer programs for 
the calculation and description of tumor growth are also available, such as the program reported by Rygaard and 
Spang-Thomsen, Pmr 6rh Int. Wortshnn on Immun e-Deficient Animals. Wu and Sheng eds.. Basel. 1989, 301. 
h is noted, however.'that necrosis and inflammatory responses following treatment may actually result in an increase 
in tumor size, at least initially. Therefore, these changes need to be carefully monitored, by a comb.nation of a 
morphometric method and flow cytometric analysis. 

Recombinant (transgenic) animal models can be engineered by introducing the coding portion of the genes 
identified herein into the genomeof animals of interest, using standard techniques for producing transgenic animals. 
Animals that can serve as a target for transgenic manipulation include, without limitation.mice. rats, rabbits, guinea 
pigs, sheep, goats, pigs, and non-human primates, e.g., baboons, chimpanzees and monkeys. Techniques known 
in the an to introduce a transgene into such animals include pronucleic microinjection (Hoppe and Wanger, U.S. 
Patent No. 4,873.191 ); retrovirus-mediated gene transfer into germ lines (e.g.. Van der Putten a ai, Proc. Natl. 
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Acad. Sci. USA , £2:6148-61 5 1 19851): gene targeting in embryonic siem cells (Thompson ei al. Cell, 56:3 1 3-321 
11989]); eleciroporation of embryos (Lo. Mol. Cell. Biol. . 3:1803-1814 [1983]); sperm-mediated gene transfer 
(Lavitrano ei a/./CeH, 57:7 1 7-73 [ 1 989]). For review, see, for example, U.S. Patent No. 4,736,866. 

.For the purpose of the present invention, transgenic animals include those that carry the transgene only 
5 in part of their cells ("mosaic animals'"). The transgene can be integrated either as a single transgene, or in 
concatamers, e.g.. head-to-head or head-to-tail tandems. Selective introduction of a transgene into a particular cell 
type is also possible by following, for example, the technique of Lasko a al, Proc. Nail. Acad. Sci. USA , 89:6232- 

636(1992). - 

The expression of the transgene in transgenic animals can be monitored by standard techniques. For 
1 0 example, Southern blot analysis or PCR amplification can be used to verify the integration of the transgene. The 
level of mRNA expression can then be analyzed using lechniques such as in siiu hybridization. Northern bloi 
analysis, PCR. or immunocyiochemistry. The animals are further examined for signs of tumor or cancer 
development 

The efficacy of antibodies specifically binding the polypeptides identified herein and other drug candidates, 

1 5 can be tested also in the treatment of spontaneous animal tumors. A suitable target for such studies is the feline oral 
squamous cell carcinoma (SCC). Feline oral SCC is a highly invasive, malignant tumor that is the most common 
oral malignancy of cats, accounting for over 60% of the oral tumors reported in this species. It rarely metastasizes 
to distant sites, although this low incidence of metastasis may merely be a reflection of the short survival times for 
cats with this tumor. These tumors are usually not amenable to surgery, primarily because of the anatomy of the 

20 feline oral cavity. Al present, there is no effective treatment for this tumor. Prior to entry into the study, each cai 
undergoes complete clinical examination, biopsy, and is scanned by computed tomography (CT). Cats diagnosed 
with, sublingual oral squamous cell .tumors are excluded from the study. The tongue can become paralyzed as a 
result of such tumor, and even if the treatment kills the tumor, the animals may not be able to feed themselves. Each 
cat is treated repeatedly, over a longer period of time. Photographs of the tumors will be taken daily during the 

25 treatment period, and at each subsequent recheck. After treatment, each cat undergoes another CT scan. CT scans 
and thoracic radiograms are evaluated every 8 weeks thereafter. The data are evaluated for differences in survival, 
response and toxicity as compared to control groups. Positiverespor.se may require evidence of tumor regression, 
preferably with improvement of quality of life and/or increased life span. 

In addition, other spontaneous animal, tumors, such as fibrosarcoma, adenocarcinoma, lymphoma, 

30 chondroma, leiomyosarcoma of dogs, cats, and baboons can also be tested. Of these mammary adenocarcinoma 
in dogs and cats is a preferred model as its appearance and behavior are very similar to those in humans. However, 
the use of this model is limited by the rare occurrence of this type of tumor in animals. 

H. Screening Assays for Drue Candidates 

Screening assays for drug candidates are designed to identify compounds that competitively bind or 
35 complex with the receptor(s) of the polypeptides identified herein, or otherwise signal through such receptor(s). 
Such screening assays will include assays amenable tohigh-throughpui screening of chemical libraries, making them 
particularly suitable for identifying small molecule drug candidates. Small, molecules contemplated include 
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syn.he.ic oreanic or inorganic compounds, including peptides, preferably soluble peptides, (poly)peptide- 
immunoglobulin fusions, and. in particular, antibodies including, without limitation, poly- and monoclonal 
anybodies and antibody fragments, single-chain antibodies, anti-idiotypic antibodies/and chimeric or.humanized 
versions of such antibodies or fragments, as well as human antibodies and antibody fragments: The assays can be 
5 performed .n a variety of formats, including protein-protein binding assays, biochemical screening assays, 
immunoassays and cell based assays, which are well characterized in the an. 

In binding assays, the interaction is binding and the complex formed can be isolated or detected in the 
reaction mixture. In a particular embodiment, a receptor of a polypeptide encoded by the gene identified herein or 
the drug candidate is immobilized on a solid phase, e.g., on a microtiter plate, by covalem or non-covalent 
1 0 attachments. Non-covalent attachment generally is accomplished by coating the solid surface with a solution of the 
polypeptide and drying. Alternatively, an immobilized antibody, e.g., a monoclonal antibody, specific for the 
polypeptide to be immobilized can be used to anchor iuo a solid surface. The assay is performed by adding the 
non-immobilized component, which may be labeled by a detectable label, to the immobilized component, e.g.. the 
coated surface containing the anchored component. When the reaction is complete, the non-reacted components 
15 are removed, e.g. . by washing, and complexes anchored on the solid surface are detected. When the onginally non- 
immobilized component carries a detectable label, the de.ection of label immobilized on the surface indicates that 
complexing occurred. Where the originally non-immobilized component does no. carry a label, complexing can 
be detected, for example, by using a labeled antibody specifically binding the immobilized complex. 

If the candidate compound interacts with but doesnot bind to a particular receptor, its interaction with that 
20 polypeptide can be assayed by methods well known for detecting protein-protein interactions. Such assays include 
traditional approaches, such as, cross-linking, co-immunoprecipitation, and co-purif.cation through gradients or 
chromatographic columns. In addition, protein-protein interactions can be monitored by using a yeast-based 
genetic system described by Fields and co-workers [Fields and Song, Nature fLondon),, 34Q:245-246 (1 989); Chien 
a aL, Pmr Natl Ar.nri. Sci. USA. 88:9578-9582 (1 991 )) as disclosed by Chevray and Nathans [Proc. Natl. Acad. 
25 Sci. USA . 89:5789-5793 ( 1 991 )]. Many transcriptional activators, such as yeast GAL4, consist of two physically 
discrete modular domains, one acting as the DNA-binding domain, while the other one functioning as the 
transcription activation domain. The yeast expression system described in the foregoing publications (generally 
referred to as the "two-hybrid system") takes advantage of this property, and employs two hybrid proteins, one in 
which the target protein is fused to the DNA-binding domain of GAL4, and another, in which candidate activating 
30 proteins are fused to the activation domain. The expression of a GALI-facZ reporter gene under control of a 
GAL4-activated promoter depends on reconstitution of GAL4 activity via protein-protein interaction. Colonies 
containing .nteracting polypeptides are detected with a chromogenic substrate for (3-galactosidase. A complete kit 
(MATCHMAKER™) for identifying protein-protein interactions between two specific proteins using the two- 
hybrid technique is commercially available from Clontech. This system can also be extended to map protein 
35 domains involved in specific protein inieractions as well as to pinpo.nt amino acid residues that are crucial for these 
interactions. 
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I. Pharmaceutical Compositions 

The polypeptides of the present invention, agonist antibodies specifically binding proteins identified herein, 
as well as other molecules identified by the screening assays disclosed herein, can be administered for the treatment 
of tumors, including cancers, in the form of pharmaceutical compositions. 
5 Where antibody fragments are used, the smallest inhibitory fragment which specifically binds to the 

binding domain of the target protein is preferred. For example, based upon the variable region sequences of an 
antibody, peptide molecules can be designed which retain the ability to bind the target protein sequence. Such 
peptides can be synthesized chemically and/or produced by recombinant DNA technology dee, e.g., Marasco et 
aL Pmc Nail. Acad. Sci. USA . 90:7889-7893 [1993]). 
1 0 The formulation herein may also contain more than one active compound as necessary for the particular, 

indication being treated, preferably those with complementary activities that do not adversely affect each other. 
Alternatively, or in addition, the composition may comprise an agent that enhances its function, such as, for 
example, a cytotoxic agent, cytokine, chemotherapeutic agent, or growth-inhibitory agent. Such molecules are 
suitably present in combination in amounts that are effective for the purpose intended. 
1 5 Therapeutic formulations of the polypeptides identified herei n, or agonists thereof are prepared for storage 

by mixing the active ingredient having the desired degree of purity with optional pharmaceutical^ acceptable 
carriers, excipients or stabilizers t*™in„«n'* Pharmaceutical Sciences. 16th edition, Osol, A. ed. (1980)), in the 
• form of lyophilized formulations or aqueous solutions. Acceptable carriers, excipients, or stabilizers are nontoxic 
to recipients at the dosages and concentrations employed, and include buffers such as phosphate, citrate, and other 
20 organic acids; antioxidants including ascorbicacid and methionine; preservati ves (such asoctadecyldimethylbenzyl 
ammonium chloride; hexamethonium chloride; benzalkonium chloride, benzethonium chloride; phenol, butyl or 
benzyl alcohol; alky! parabens such as methyl or propyl paraben; catechol; rcsorcinol; cyclohexanol; 3-pemanol; 
and m-cresol); low molecular weight (less than about 10 residues) polypeptides; proteins, such as serum albumin, 
gelatin, or immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids such as glycine, 
25 glutamine, asparagine, histidine, arginine, or lysine; monosaccharides, disaccharides, and other carbohydrates 
including glucose, mannose, or dextrins; chelating agents such as EDTA; sugars such as sucrose, mannitol, trehalose 
or sorbitol; salt-forming counter-ions such as sodium; metal complexes (e.g.. Zn-protein complexes): and/or non- 
ionic surfactants such as TWEEN™, PLURON1CS™ or polyethylene glycol (PEG). 

The formulation herein may also contain more than one active compound as necessary for the particular 
30 indication being treated, preferably those with complementary activities that do no. adversely affect each other. 
Alternatively, or in addition, the composition may comprise a cytotoxic agent, cytokine or growth inhibitory agent. 
Such molecules are suitably present in combination in amounts that are effective for the purpose intended. 

The active ingredients may also be entrapped in microcapsules prepared, for example, by coacervation 
techniques or by interfacial polymerization, for example, hydroxymethylcellulose or gelatin-microcapsules and 
35 poly-(methylmethacylate) microcapsules, respectively, in colloidal drug delivery systems (forexample, liposomes, 
albumin microspheres, microemulsions. nano-particles and nanocapsules) or in macroemulsions. Such techniques 
are disclosed in Remington's Pharmaceutical Sciences . 16th edition, Osol, A. ed. (1980). 

' The formulations to be used for in vhv administration must be sterile. This is readily accomplished by 
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filtration through sterile filtration membranes, prior to or following lyophilization and reconstiiution. 

Therapeutic compositions herein generally are placed into a container having a sterile access port, for 
example, an intravenous solution bag or via! having a stopper pierceable by a hypodermic injection needle. 

Sustained-release preparations may be prepared. Suitable examples of sustained-release preparations 
5 include semipermeable matrices of solid hydrophobic polymers containing the antibody, which matrices are in the 
form of shaped articles, e.g., films, or microcapsules. Examples of sustained-release matrices include polyesters, 
hydrogels (for example. P oly(2-hydroxyethyl-methacry!ate). or poly(V.nylalcohol)), polylactides (U.S. Pat. No. 
3,773.919), copolymers of L-glutamic acid and y ethyl-L-gluiamate. non-degradable ethylene-vinyl acetate, 
. degradable lactic acid-glycolic acid copolymers such as the LUPRON DEPOT™ (injectable microspheres composed 
10 of lactic acid-glycolic acid copolymer and leuprolide acetate), and P oly-D-(-)-3-hydroxybutyric acid. While 
polymers such as ethylene-vinyl acetate and lactic acid-glycolic acid enable release of molecules for over 1 00 days. 
• certain hydrogels release proteins for shorter time periods. When encapsulated antibodies remain in the body for 
a long time, they may denature or aggregate as a result of exposure to moisture at 37°C, resulting in a loss of 
biological activity and possible changes in immunogenicity. Rational strategies can be devised for stabilization 
15 depending on the mechanism involved. For example, if the aggregation mechanism is discovered to be 
imermolecular S-S bond formation through thio-disulfide interchange, stabilization may be achieved by modifying 
sulfbydryl residues, lyophilizing from acidic solutions, controlling moisture content, using appropriate additives,, 
and developing specific polymer matrix compositions. 

J. Methods of Treatment 

20 It is contemplated that the polypeptides of the present invention and their agonists, including antibodies, 

peptides, and small molecule agonists, may be used to treat various tumors, e.g., cancers. Exemplary conditions 
or disorders to be treated include benign or malignant tumors {e.g.. renal, liver, kidney, bladder, breast, gastric, 
ovarian, colorectal, prostate, pancreatic, lung, vulval, thyroid, hepatic carcinomas; sarcomas; glioblastomas; and 
various head and neck tumors); leukemias and lymphoid malignancies; other disorders such as neuronal, glial, 
25 astrocytal, hypothalamic and other glandular, macrophagal, epithelial, stromal and blastocoelic disorders; and 
inflammatory, angiogenic and immunologic disorders. The anti-tumor agents of the present invention (including 
the polypeptides disclosed herein and agonists which mimic their activity, e.g., antibodies, peptides and small 
organic molecules), are administered to a mammal, preferably a human, in accord with known methods, such as 
intravenous administration as a bolus or by continuous infusion over a period of time, or by intramuscular, 
30 intraperitoneal, intracerobrospinal. intraocular, intraarterial, intralesional, subcutaneous, intraarticular, intrasvnovial, 
intrathecal, oral, topical, or inhalation routes. 

Other therapeulic regimens may be combined with the administration of the anti-cancer agents of the 
instant invention. For example, the patient to be treated with such anti-cancer agents may also receive radiation 
therapy. Alternatively, or in addition, a chemotherapeutic agent may be administered to the patient. Preparation 
35 and dosing schedules for such chemotherapeutic agents may be used according to manufacturers' instructions or 
as determined empirically by the skilled practitioner. Preparation and dosing schedules for such chemotherapy are 
also described in Ph.-mnThen.nv Service , ed., M.C. Pern', Williams & Wilkins, Baltimore. MD (1992). The 
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chemotherapeutic agent may precede, or follow administration of the anti-tumor agent of the present invention, or 
may be gi ven simultaneously therewith. The anti-cancer agents of the present invention may be combined with an 
anti-oestrogen compound such as tamoxifen or an anti-progesterone such as onapristone (see. EP 616812) in 
dosages known for such molecules. 

5. li may be desirable to also administer antibodies against tumor associated antigens, such as antibodies 

which bind' to the ErbB2, EGFR, ErbB3. ErbB4, or vascular endothelial factor (VEGF). Alternatively, or in 
addition, two or more antibodies binding the same or two or more different cancer-associated antigens may be co- 
' administered to the patient. Sometimes, it may be beneficial to also administer one or more cytokines to the patient. 
In a pref erred embodiment, the anticancer agents herein are co-administered with a growth inhibitory agent. For 

10 example, the growth inhibitory agent may be administered first followed by the administration of an anti-cancer 
agent of the present invention. However, simultaneous administration or administration of the anti-cancer agent 
of the present invention first is also contemplated. Suitable dosages for the growth inhibitory agent are those 
presently used and may be lowered due to the combined action (synergy) of the growth inhibitory agent and the 
antibody lierein. 

1 5 . For the prevention or treatment of disease, the appropnate dosage of an anti-tumor agent herein will depend 

on the type of disease to be treated, as defined above, the severity and course of the disease, whether the agent is 
adrmnistered for preventive or therapeutic purposes, previous therapy, the patient's clinical history and response 
to the agent, and the discretion of the attending physician. The agent is suitably administered to the patient at one 
time or over a series of treatments. Animal experiments provide reliable guidance for the determination of effective 
20 doses for human therapy. Interspecies scaling of effective doses can be performed following the principles laid 
down by Mordent,, J. and Chappell. W. "The use of interspecies scaling in toxicokinetics" in Toxicokinetics and 
New Drug Development . Yacobi el ai, eds., Pergamon Press, New York 1989, pp. 42-96. 

For example, depending on the type and severity of the disease, about 1 Mg/kg to 15 mg/kg (e.g., 0.1-20 
mgrtcg) of an antitumor agent is an initial candidate dosage for administration to the patient, whether, for example, 
25 by one ormore separate administrations, or by continuous infusion. A typical daily dosage might range from about 
l' Mg/kg to 100 mg/kg or more, depending on the factors mentioned above. For repeated administrations over 
several days or longer, depending on the condition, the treatment is sustained until a desired suppression of disease 
symptoms occurs. However, other dosage regimens may be useful . The progress of this therapy is easily monitored 
by conventional techniques and assays. Guidance as to particular dosages and methods of delivery is provided in 
30 the literature; see. for example, U.S. Pat. Nos. 4,657,760; 5.206,344; or 5.225.212. It is anticipated that different 
formulations will be effective for different treatment compounds and different disorders, that administration 
' targeting one organ or tissue, for example, may necessitate delivery in a manner different from that to another organ 



3d 



or tissue. 



K. Articles of Manufacture 

In another embodiment of the invention, an article of manufacture containing materials useful for the 
diagnosis or treatment of the disorders described above is provided. The article of manufacture comprises a 
container and a label. Suitable containers include, for example, bottles, vials, syringes, and test tubes. The 
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containers may be formed from a variety of materials such as glass or plastic. The container holds a composition 
which is effective for diagnosing or treating the condition and may have a sterile access port (for example the 
container may be an intravenous solution bag or a vial having a stopper pierceable by a hypodermic injection 
needle). The active agent in the composition is an anti-tumor agent of the present invention. The label on, or 

5 associated with, the container indicates that the composition is used for diagnosing or treating the condition of 
choice. The article of manufacture may further comprise a second container comprising a pharmaceutical ly- 
acceptable buffer, such as phosphate-buffered saline. Ringers solutionand dextrose solution, ltmay further include 
other materials desirable from a commercial and user standpoint, including other buffers, diluents, filters, needles, 
syringes, and package inserts with instructions for use. 

10 The following examples are offered for illustrative purposes-only, and are not intended to limit the scope 

of the present invention in any way. 

All patent and literature references cited in the present specification are hereby incorporated by reference 

in their entirety. 

EXAMPLES 

15 Commercially available reagents referred to in the examples were used according to manufacturer's 

instructions unless otherwise indicated. The source of those cells identified in the following examples, and 
throughout the specification, by ATCC accession numbers is the American Type Culture Collection, Manassas, V A. 

EXAMPLE 1 

Extracellular Domain Homology Screening to Identi f y Novel Polypeptides and cDNA Encoding Therefor 
20 The extracellular domain (ECD) sequences (including the secretion signal sequence, if any) from about 

950 known secreted proteins from the Swiss-Prot public database were used to search EST databases. The EST 
databases included public databases (e.g., Dayhoff, GenBank), and proprietary databases {e.g. LIFESEQ 0 , Incyte 
Pharmaceuticals, Palo Alto, CA). The search was performed using the computer program BLAST or BLAST- 2 
(Ahschul et aL Methods in Enzvmology. 266:460-480 (1996)) as a comparison of the ECD protein sequences to 
25 a 6 frame translation of the EST sequences. Those comparisons with a BLAST score of 70 (or in some cases 90) 
or greater that did not encode known proteins were clustered and assembled into consensus DNA sequences with 
the program "phrap" (Phil Green, University of Washington, Seattle, WA). 

Using this extracellular domain homology screen, consensus DNA sequences were assembled relative to 
the other identified EST sequences using phrap. In addition, the consensus DNA sequences obtained were often 
30 (but not always) extended using repeated cycles of BLAST or BLAST- 2 and phrap to extend the consensus 
sequence as far as possible using the sources of EST sequences discussed above. 

Based upon the consensus sequences obtained as described above, oligonucleotides were then synthesized 
and used to identify by PCR a cDNA library that contained the sequence of interest and for use as probes to isolate 
a clone of the full-length coding sequence for a PRO polypeptide. Forward and reverse PCR primers generally 
35 range from 20 to 30 nucleotides and are often designed to give aPCR product of about 1 00-1 000 bp in length. The 
probe sequences are typically 40-55 bp in length. In some cases, additional oligonucleotides are synthesized when 
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ihe consensus sequence is greater than about 1-1 .5 kbp. In order to screen several libraries for a full-length clone, 
DN A from the libraries was screened by PCR amplification, as per Ausubel ei aL Current Protocols in Molecular 
Biology , with the PCR primer pair. A positive library was then used to isolate clones encoding the gene of interest 
using the probe oligonucleotide and one of the primer pairs. 

The cDNA libraries used to isolate the cDNA clones were constructed by standard methods using 
commercially available reagents such as those from In vitrogen. San Diego, CA. The cDN A was primed with oligo 
dT containing a Not] site, linked with blunt to. Sail hemikinased adaptors, cleaved with Notl, sized appropriately 
by gel electrophoresis, and cloned in a defined orientation into a suitable cloning vector (such as pRKB or pRKD; 
pRK5B is a precursor of pRtC5D that does not contain the Sf.l site; sec, Holmes et aL Science, 253:1278-1280 
(1991)) in the unique Xhol and Notl sites. 

EXAMPLE 2 

Isolation of cDNA clones Enco de PRQ212. PRCK26 and PRO1016 

(A) PRQ212 

A consensus DN A sequence was assembled relative to other EST sequences (including an EST proprietary 
to Genentech) using phrap as described in Example 1 above. Based on the assembled consensus DNA sequence, 
oligonucleotides were synthesized: 1 ) to identify by PCR a cDNA library that contained the sequence of interest, 
and 2) for use as probes to isolate a clone of the full-length coding sequence for PR021 2. 

A pair of PCR primers (forward and reverse) were synthesized: 
forward PCR primer: 

5'-CACGCTGGTTTCTGCTTGGAG-3' (SEQ ID NO:7) 

reverse PCR primer: 

S'-AGCTGGTGCACAGGGTGTCATG-S' (SEQ ID NO:8) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNAsequence 
which had the following nucleotide sequence: 

hybridization probe: 

5-CCCAGGCACCtrCTCAGCCAGCCAGCAGCTCCAGCTCAGAGCAGTGCCAGCCC-.T (SEQ ID NO:9) 

In order 10 screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PR021 2 gene using the probe oligonucleotide and one of the PCR primers. RNA for construction 
of the cDNA libraries was isolated from human fetal lung tissue. 

DNA sequencing of the isolated clones isolated as described above gave the full-length DNA sequence 
for DNA30942-1 1 34 [Figure 1 , SEQ ID NO: 1 ): and the derived protein sequence for PR021 2. 

The entire coding sequence of DNA30942-1 134 is included in Figure I (SEQ ID NO:l). Clone 
DNA30942-1 134 contains a single open reading frame with an apparent translational initiation site at nucleotide 
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positions. 101-103, and an apparent stop codon at nucleotide positions 1001-1003. The predicted polypeptide 
precursor is 300 amino acids long. Analysis of the full-length PR02 1 2 sequence shown in Figure 2 (SEQ ID NO:2) 
evidences the presence of a variety of important polypeptide domains, wherein the locations given for those 
important polypeptide domains" are approximate as described above. Analysis of the full-length PR0212 

5 polypeptide shown in Figure 2 evidences the presence of the following: a signal peptide from about amino acid I 
to about amino acid 23: a transmembrane domain from about amino acid 125 to about amino acid 145; an N- 
glycosylation site from about amino acid 1 73 to about amino acid 1 77; cAMP- and cGMP-dependent protein kinase 
phosphorylation sites from about amino acid 63 to about amino acid 67, and from about amino acid 259 to about 
amino acid 263; casein kinase II phosphorylation sites from about amino acid 1 63 to about amino acid 1 67, from 

10 about amino acid 1 87 to about amino acid 191, and from about aminoacid 291 to about amino acid 295; a tyrosine 
kinase phosphorylation site from about amino acid 28 to about amino acid 37; and N-myristoylation sites from 
about amino acid 156 to about amino acid 162, from about amino acid 178 to about amino acid 184, from about 
amino acid 207 to about amino acid 2 1 3, from about amino acid 266 to about amino acid 272, and from about amino 
acid 287 to about amino acid 293. Clone DNA30942-1 1 34 has been deposited with the ATCC on September 1 6, 

15 1997 and is assigned ATCC deposit no. 209254. 

Based on a BLAST and FasiA sequence alignment analysis of the full-length sequence shown in Figure 
2 (SEQ ID NO:2), PR0212 shows some amino acid sequence identity to TNFR2 (28.7%). 

(B) PRQ326 

A consensus DNA sequence was assembled relative to other EST sequences (including an ESTproprietary 
20 to Genentech) using phrap as described in Example 1 above. Based on the assembled consensus DNA sequence, 
oligonucleotides were synthesized: 1 ) to identify by PCR a cDNA library that contained the sequence of interest, 
and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0326. 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair. A positive library was then used to isolate clones encoding the 
25 . PR0326 gene using the probe oligonucleotide and one of the PCR primers. RNA for construction of the cDNA . 
libraries was isolated from human fetal kidney tissue. 

DNA sequencing of the isolated clones isolated as described above gave the full-length DNA sequence 
f0T DNA37I40-1234 [Figure 3, SEQ ID NO:3]: and the derived protein sequence forPR'0326. 

The entire coding sequence of DNA37140-1234 is included in Figure 3 (SEQ ID NO:3). Clone 
30 DNA37 1 40- 1 234 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 247-249, and an apparent stop codon at nucleotide positions 3604-3606. The predicted polypeptide 
precursor is 11 19 amino acids long. Analysis of the full-length PR0326 sequence shown in Figure 4 (SEQ ID 
NO:4) evidences the presence of a variety of important polypeptide domains, wherein the locations given for those 
important polypeptide domains are approximate as described above. Analysis of the full-length PR0326 
35 polypeptide shown in Figure 4 evidences the presence of the following: a signal peptide from about amino acid I 
to about amino acid 27; a transmembrane domain from about amino acid 808 to about amino acid 826; N- 
glycosylation sites from about amino acid 122 to about amino acid 1 26, from about amino acid 156 to about amino 
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acid »60, from abou. amino add 274 .o aboui amino acid 278. from aboui amino acid 442 to about amino acid 446, 
from about amino acid 469 to about amino acid 473, from about amino acid 515 to about amino acid 519, from 
about amino acid 6K8 to abou. amino acid 692. from about amino acid 729 to about amino acid 733, from abou. 
amino acid 905 to abou. amino acid 909. from abou. amino acid 987 to abou. amino acid 991, from abou. amino 
acid 999 .o abou. amino acid 1 003 , and from abou. amino acid 1 0 1 6 .o about amino acid 1 020; a glycosaminoglycan 
attachment site from about amino acid 886 to about amino acid 890; casein kinase 11 phosphorylation sites from 
about amino acid 99 to about amino acid 103. from about amino acid 180 to about amino acid 184, from abou. 
amino acid 263 to about amino acid 267, from about am.no acid 314 to abou. amino acid 318, from about amino 
acid 324 to abou. amino acid 328, from abou. amino acid 374 to abou. amino acid 378, from about amino acid 383 
to abou. amino acid 387, from abou. amino acid 407 to about amino acid 411, from about amino acid 524 to abou. 
amino acid 528, from abou, amino acid 608 to abou. amino acid 612, from abou. amino acid 692 to abou. amino 
acid 696, from about amino acid 709 to about amino acid 713, from about amino acid 73 1 .0 about amino acid 735, 
from about amino acid 799 to about amino acid 803, from abou. amino acid 843 to abou. amino acid 847, from 
abou. amino acid 863 to abou, amino acid 867, from abou. amino acid 907 ,o about amino acid 91 1, from abou, 
amino acid 1003 to about amino acid 1007, from about amino acid 1018 to about ammo acid 1022, from abou, . 
amino acid 1 073 to about ammo acid 1 077, from abou. amino acid 1 079 to abou, amino acid 1 083, and from abou, 
amino acid 1081 to about amino acid 1085; a tyrosine kinase phosphorylation site from about amino acid 667 to 
abou, amino acid 675; N-myris.oylation sites from about amino acid 1 4 to abou. amino acid 20, from abou. amino 
acid 36 to abou. amino acid 42. from abou, amino acid 239 to about amino acid 245. from abou, amino acid 257 
to abou, ammo acid 263, from about amino acid 380 to abou, amino acid 386, from abou. amino acid 427 to abou, 
amino acid 433, from abou, amino add 513 to about amino acid 519, from abou, amino acid 588 to abou, amino 
acid 594, from abou, amino acid 672 to abou, ammo acid 678. from abou, amino acid 683 to abou, amino acid 689, 
from abou, amino acid 774 to abou, am.no acid 780. and from abou. amino acid 933 to abou, amino acid 939; and 
leucine zipper patterns from abou. amino acid 58 to abou. amino acid 80 and from about amino acid 65 to abou. 
amino acid 87. Clone DNA37 1 40-1 234 has been deposited with the ATCC on November 2 1 . 1 997 and is assigned 
ATCC deposit no. 209489. . 

(C) PRO1016 

A consensus DNA sequence was assembled relative toother ESTsequences(incl U dingan EST proprietary 
to Genemech) using phrap as described in Example 1 above. In light of an observed sequence homology between 
the obtained consensus sequence and an EST sequence encompassed within clone no. 38680 from the Merck 
database, clone no. 38680 was purchased and the cDNA insert was obtained and sequenced. 

DNA sequencing of the isolated clones isolated as described above gave the full-length DNA sequence 
for DNA561 1 3-1378 [Figure 5, SEQ ID NO:5); and the derived protein sequence for PRO101 6. 

The entire coding sequence of DNA561 13-1378 is included in Figure 5 (SEQ ID NO:5). Clone 
DNA561 13-1378 contains a single open reading frame with an apparent translation^ initiation site ai nucleotide 
positions 168-170. and an apparent stop codon a. nucleotide positions 1302-1304. The predicted polypeptide 
precursor is 378 amino acids long. Analysis of the full-length PRO10I6 sequence shown in F.gure 6 (SEQ ID 
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NO:6. evidences the presence of a variety of important polypeptide domains, wherein the locations given for those 
important polypeptide domains are approximate as described above. Analysis of the full-length PROI016 
polypeptide shown in Figure 6 evidences the presence of the following: a signal peptide from about amino acid 1 
to about amino acid 18: transmembrane domains from about amino acid 332 to about amino acid 352 and from 
5 about amino acid 305 .o about amino acid 330; a fructose-bisphosphate aldolase class-Il protein site from about 
amino acid 73 to about amino acid 91 ; and an extradiol ring-cleavage dioxygenases protein domain from about 
amino acid 252 to about amino acid 276. Clone DNA561 13-1378 has been deposited with the ATCC on July 1, 
1998 and is assigned ATCC deposit no. 203049. 

EXAMPLE 3 

jq lii siw Hybridization 

In siw hybridization is a powerful and versatile technique for the detection and localization of nucleic acid 
sequences within cell or tissue preparations. It may be useful, for example, to identify sites of gene expression, 
analyze the tissue distribution of transcription, identify and localize viral infection-follow changes in specific 
mRNA synthesis, and aid in chromosome mapping. 

15 hi situ hybridization was performed following an optimized version of the protocol by Lu and Gillett, Cell 

V is i 0n , 1; 1 69- 1 76 (1994), using PCR-generated »P-)abeledriboprobes. Briefly, formalin-fixed, paraffin-embedded 
human tissues were sectioned, deparaff.nized, deproteinated in proteinase K (20 g/ml) for 1 5 minutes at 37 °C, and 
further processed for in sou hybridization as described by Lu and Gillett, supra. A (»-P)UTP-tobeled amisense 
riboprobe was generated from a PCR product and hybridized at 55°C overnight. The slides were dipped in Kodak 

20 NTB2™ nuclear track emulsion and exposed for 4 weeks. 
M P-Riboorohe synthesis 

6.0 Ml ( 1 25 mCi) of "P-UTP ( Amersham BF 1 002, S A<2000 Ci/mmol) were speed-vacuum dried. Toeach 
tube containing dried "P-UTP, the following ingredients were added: 
2.0 fi\ 5x transcription buffer 
25 1.0 ^1 DTT (100 mM) 

' 2.0 Ml NTP mix (2.5 mM: 10 pleach of 10 mM GTP. CTP & ATP + 10^1 H ; 0) 

1.0 a 1 ' UTP'(50 mM) 
1.0 Ail RNAsin 
1 .0 Ail DNA template ( 1 Aig) 
30 1.0AilH,O 

1 .0 Ml RNA polymerase (for PCR products T3 = AS. T7 = S, usually) 

The tubes were incubated a, 37 °C for one hour. A total of 1 .0 u\ RQ 1 DNase was added, followed by 
incubat.on at 37"C for 15 minutes. A total of 90 ul TEOO mM Tris P H 7.6/1 mM EDTA P H 8.0) was added, and 
the mixture was pipetted onto DE81 paper. The remaining solution was loaded in a M1CROCON-50™ 
35 ultrafiltration unit, and spun using program 1 0 (6 minutes). The filtration unit was inverted over a second tube and 
spun using program 2 (3 minutes). After the final recovery spin, a total of 100 £tl TE was added, then 1 „l of the 
final product was pipetted on DE8 1 paper and counted in 6 ml of BIOFLUOR II™. 
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The probe was run on a TBE/urea gel. A loiai of 1 - 3 u\ of the probe or 5 u\ of RNA Mrk IH was added 
to 3 j] of loading buffer. After heating on a 95 °C heat block for three minutes, the gel was immediately placed on 
ice. The wells of gel were flushed, and the sample was loaded and run at 1 80-250 volts for 45 minuies. The gel 
was wrapped in plastic wrap (SARAN™ brand) and exposed to XAR film with an intensifying screen in a -70°C 
5 freezer one hour to overnight. 

^ P-Hvbridization 

A. Preireatmeni of frozen sections 

The slides were removed from the freezer, placed on aluminum trays, and thawed at room temperature for 
5 minutes. The trays were placed in a 55 °C incubator for five minutes to reduce condensation. The slides were 
10 fixed for 10 minuies in 4% paraformaldehyde on ice in the fume hood, and washed in 0.5 x SSC for 5 minutes, at 
room temperature (25 ml 20 x SSC + 975 ml SQ H 3 0). After deproiei nation in 0.5 ^mJ proteinase K for 10 
minutes at 37°C (12.5 p\ of 10 mg/ml stock in 250 ml prewarmed RNAse-free RNAse buffer), the sections were 
washed in 0.5 x SSC for 10 minutes at room temperature. The sections were dehydrated in 707c, 95%, and 100% 

ethanol, 2 minuies each. 
15 b Pretreameni of paraffin -em bedded sections 

The slides were deparaffinized, placed in SQ H A ™* rinsed twice in 2 x SSC al room lem P erature < for 
5 minuies each time. The sections were deproteinated in 20 Mg/ml proteinase K (500 p\ of 10 mg/ml in 250 ml 
RNase-free RNase buffer; 37 °C, 1 5 minutes) for human embryo tissue, or 8 x proteinase K (1 (KM in 250 ml Rnase 
buffer. 37°C; 30 minuies) for formalin tissues. Subsequent rinsing in 0.5 x SSC and dehydration were performed 

20 as described above. 

C. Prehybrtdization 

The slides were laid out in a plastic box lined with Box buffer (4 x SSC, 50% formamide) - saturated filter 
paper. The tissue was covered with 50 fA of hybridization buffer (3 .75 g dextran sulfate + 6 ml SQ H ? 0 j. vonexed, 
and heated in the microwave for 2 minutes with the cap loosened. Afier cooling on ice, 18.75 ml formamide, 3.75 
25 ml 20 x SSC, and 9 ml SQ H : 0 were added, and the tissue was vortexed well and incubated at 42 °C for 1-4 hours. 

D. Hybridization 

1 .0 x 1 Q b cpm probe and 1 .0 fA tRN A (50 mg/ml stock) per slide were heated at 95 °C for 3 minutes. The 
slides were cooled on ice, and 48 iA hybridization buffer was added per slide. After vortexing. 50 ^ 35 P mix was 
added to 50 u\ prehybridization on the slide. The slides were incubated overnight at 55 °C. 
30 E. Washes 

Washing was done for 2x10 minutes with 2xSSC, EDTA at room temperature (400 ml 20 x SSC + 1 6 ml 
0.25 M EDTA, V,=4L), followed by RNAseA treatment at 37°C for 30 minutes (500 ^1 of 10 mg/ml in 250 ml 
Rnase buffer = 20 Mg/ml), The slides were washed 2 xlO minutes with 2 x SSC. EDTA at room temperature. The 
stringency wash conditions were as follows: 2 hours at 55 °C, 0. 1 x SSC EDTA (20 ml 20 x SSC + 1 6 mi EDTA, 
35 V : =4L). 

F. Oligonucleotides 

In situ analysis was performed on one of the DNA sequences disclosed herein. The oligonucleotides 
employed for this analysis are as follows: 
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(]) DNA30942-1 (PRQ212) - 
pi: 

5'-GGA TTC TAA TAC GAC TCA CTA TAG GGC TCG CTG CTG TGC CTG GTG 7TG-3' (SEQ ID NO: 1 0) 
p2: 

5-CTA TG A A AT TAA CCC TCA CTA A AG GGA CCG CTG C AG CCT CTT GAT GGA-3' (SEQ ID NO: 1 1 ) 
G. Results 

In sim analysis was performed on the above DNA sequence disclosed herein. The results from this 

anal ysis is as follows: ' 

mDNA30942-1134 (PRO JTC) 
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EXAMPLE 4 

Use of PRQ21 2. PRQ326 or PRO1016 a < a Hvhridization Probe 
The following method describes use of a nucleotide sequence encoding PR02I2, PR0326or PRO1016 
as a hybridization probe. 

DNA comprising the coding sequence of full-length or mature PR02i2, PR0326 or PROl 0) 6 (as shown 
in Figure 1 , 3, and 5. respectively, SEQ ID NOS: K 3. and 5, respectively) or a fragment thereof is employed as a 
probe to screen for homologous DNAs (such as those encoding naturally-occurring variants of PR021 2, PR0326 
or PRO1016) in human tissue cDNA libraries or human tissue genomic libraries- 
Hybridization and washing of filters containing either library DNAs is performed under the following high- 
stringency conditions. Hybridization of radiolabeled probe derived from the gene encoding a PR0212, PR0326 
or PRO1016 polypeptide to the filters is performed in a solution of 50*.formamide s 5x SSC, 0.1% SDS, 0.]% 
sodium pyrophosphate, 50 mM sodium phosphate, pH 6.8, 2x Denhardt's solution, and 1 0% dextran sulfate at 42"C 
for 20 hours. Washing of the filters is performed in an aqueous solution of 0. 1 x SSC and 0. J % SDS at 42"C. 

DNAs having a desired sequence identity with the DNA encoding full-length native sequence can then be 
identified using standard techniques known in the art. 

EXAMPLE 5 ' 
Expression of PRQ212. PRQ326 or PRO10 16 in £ coli 

This example illustrates preparation of an unglycosylated form of PR0212. PR0326 or PRO1016 by 
recombinant expression in £ coli. 

The DNA sequence encoding PR0212, PR0326 or PRO1016 is initially amplified using selected PCR 
primers. The primers should contain restriction enzyme sites which correspond to the restriction enzyme sites on 
the selected expression vector. A variety of expression vectors may be employed. An example of a suitable vector 
is pBR322 (derived from £ coli; see Bolivar ei al. t Gene, 2:95 ( 1 977)) which contains genes for ampicillin and 
tetracycline resistance. The vector is digested with restriction enzyme and dephosphorylated. The PCR amplified 
sequences are then ligated into the vector. The vector will preferably include sequences which encode for an 
antibiotic resistance gene, a up promoter, a poly-His leader (including the first six STI1 codons, poly-His sequence, 
and enterokinase cleavage site), the PR0212, PR0326 or PRO 101 6 coding region, lambda transcriptional 
terminator, and an argU gene. 

The ligation mixture is then used to transform a selected £ coli strain using the methods described in 
Sambrook er ai, supra. Transformants are identified by their ability to grow on LB plates and antibiotic resistant 
colonies are then selected. Plasmid DNA can be isolated and confirmed by restriction analysis and DNA 
sequencing. 

Selected clones can be grown overnight in liquid culture mediunvsuch as LB broth supplemented with 
antibiotics. The overnight culture may subsequently be used to inoculate a larger scale culture. The cells are then 
grown to a desired. optical density, during which the expression promoter is turned on. 

After culturing the cells for several more hours, the ceils can be harvested by centrifugation. The cell pellet 
obtained by the centrifugation can be solubilized using various agents known in the art, and the solubilized PR02 1 2, 
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PR0326 or PRO10I6 protein can then be purified using a metal chelating column under conditions that allow tight 
binding of the protein. 

PR02 1 2, PR0326 or PRO 1 0 1 6 may be expressed in £ coli in a poly-His lagged form, using the following 
procedure. The DNA encoding PR02 1 2, PR0326 or PRO 1 0 16 is initially amplified using selected PCR primers. 
5 The primers will contain restriction enzyme sites which correspond to the restriction enzyme sites on the selected 
expression vector, and other useful sequences providing for efficient and reliable translation initiation, rapid ' 
puriftcation on a metal chelat.on column, and proteolytic removal with enterokinase. The PCR-amplif.ed, poly-His 
ta-ed sequences are then ligated into an expression vector, which is used to transform an E. coli host based on 
strain 52 (W31 1 0 fuhA(tonA) Ion galE rpoHts(htpR.s) dpPdaclq). Transforms are first grown in LB containing 

10 SOinB/mlcarbenidl^ 

into CRAP media (prepared by mixing 3.57 g (NH^SO,. 0.71 g sodium citra,e.2H20, 1.07 g KC1. 5.36 g Difco 
veas. extract, 5.36 g Sheffield hycase SF in 500 ml water, as well as 1 10 mM MPOS, pH 7.3. 0.55% (w/v) glucose 
and 7 mM MbSO,) and grown for approximately 20-30 hours at 30 °C with shaking. Samples are removed to verify 
expression by SDS-PACE analysis, and the bulk culture is cemnfuged to pellet the cells. Cell pellets are frozen 
15 until purification and refolding. 

E.coli paste from 0.5 to i L fermentations (6-10 g pellets) is resuspended in 10 volumes (w/v) in 7 M 
guanidine, 20 mM Tris, P H 8 buffer. Solid sodium sulfite and sodium tetrathionate is added to make final 
. concentrations of 0.1M and 0.02 M, respectively, and the solution is stirred overnight at4"C. This step results in 
a denatured protein with all cysteine residues blocked by sulfi.olization. The solution is centrifuged at 40,000 rpm 
20 in a Beckman U.tracentifuge for 30 min. The supernatant is diluted with 3-5 volumes of metal chelate column 
buffer (6 M guanidine. 20 mM Tris, pH 7.4) and filtered through 0.22 rrucron filters to clarify. The clarified extract 
is loaded onto a 5 ml Qiagen Ni ; "-NTA metal chelate column equilibrated in the metal chelate column buffer. The 
column is washed with additional buffer containing 50 mM imidazole (Calbiochem. U.rol grade), P H 7.4. The 
protein is eluted with buffer containing 250 mM tmidazole. Fractions containing thedesired protein are pooled and 
25 stored a. 4°C. Protein concentration is estimated by its absorbance at 280 nm using the calculated extinction 
coefficient based on its amino acid sequence. 

The proteins are refolded by diluting the sample slowly into freshly prepared refolding buffer consisting 
of: 20 mM Tris, pH 8.6, 0.3 M NaCl, 2.5 M urea, 5 mM cysteine, 20 mM glycine and 1 mM EDTA, Refolding 
volumes are chosen so that the final protein concentration is between 50 to 100 micrograrns/ml. The refolding 
30 solution is stirred gently a. 4 °C for 1 2-36 hours. The refolding reaction is quenched by the addition of TFA to a 
final concentration of 0.49b (pH of approximately 3). Before further purification of the protein, the solution is 
filtered through a 0.22 micron filter and acetonitrile is added to 2-10% final concentration. The refolded protein 
is chromatography onaPorosRl/H reversed phase column using a mobile buffer of0..%TFA with elmion with 
a gradient of acetonitrile from 10 to 80%. Aliquots of fractions with A M1 absorbance are analyzed on SDS 
35 polyacrylamide gels and fractions containing homogeneous refolded protein are pooled. Generally, the properly 
refolded species of most proteins are eluted at the lowest concentrations of acetonitrile since those species are the 
most compact with their hydrophobic interiors shielded from interaction with the reversed phase resin. Aggregated 
. species are usually eluted at higher acetonitrile concentrations. In addition to resolving misfolded forms of proteins 
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from the desired form, die reversed phase step also removes endotoxin from the samples. 

Fractions containing the desired folded PR02 1 2, PR0326 or PRO 1 01 6 polypeptide are pooled and the 
acetonitrile removed using a gentle stream of nitrogen directed at the solution. Proteins are formulated into 20 mM 
Hepes. pH 6.8 with 0.14 M sodium chloride and 4% mannito! by dialysis or by gel filtration using G25 Superfine 
5 (Pharmacia) resins equilibrated in the formulation buffer and sterile filtered. 

EXAMPLE 6 

Expression of PRQ21 2. PRQ326 or PROi mfi in mammalian cells 
Thisexampleillusiratespreparationofa^^ 

10 by recombinant expression in mammalian cells. 

The vector, P RK5 (see EP 307,247, published March 15, 1989), is employed as the expression vector. 
Optionally, the PR0212. PR0326 or PRO1016 DNA is ligaied into pRK5 with selected restriction enzymes to 
allow insertion of the PR0212, PRO326orPROI016DNA using ligation methods such as described in Sambrook 
e, ai. supra. The resulting vector is called P RK5-PR0212. pRK5-PR0326 or P RK5-PRO10l6. 

15 In one embodiment, the selected host cells may be 293 cells. Human 293 cells (ATCC CCL.1573) are 

g r0 wn to confluence in tissue culture plates in medium such as DMEM supplemented with fetal calf serum and 
optionally, nutrient components and/or antibiotics. About 10 ^ pRK5-PR0212, pRK5-PR0326 or P RK5- 
PRO 101 6 DNA is mixed with about 1 DNA encoding the VA RNA gene [Thimmappaya e, aL. Cell, 11:543 
(1982)] and dissolved in 500 ^ of 1 mM Tris-HCl, 0.1 mM EDTA, 0.227 M CaCl, To this mixture is added, 

20 dropwise, 500 M l of 50 mM HEPES (pH 7.35), 280 mM NaGl, 1 .5 mM NaPO,, and a precipitate is allowed to form 
for 1 0 mtnuies a. 25 °C. The precipitate is suspended and added to the 293 cells and allowed to settle for about four 
hours at 37"C. The culture medium is aspirated off and 2 ml of 20% glycerol in PBS is added for 30 seconds. The 
293 cells are then washed with serum free medium, fresh medium is added and the cells are incubated for about 5 
days. 

25 Approximately 24 hours after the transfections. the culture medium is removed and replaced with culture 

medium (alone) or culture med.um containing 200 ^Ci/ml "S-cysteine and 200 „Ci/ml »S-methionine. After a 1 2 
hour incubation, the conditioned medium is collected, concentrated on a spin filter, and loaded onto a 15% SDS 
gel. The processed gel may be dried and exposed to film for a selected period of time to reveal the presence of the 
PR0212, PR0326 or PRO1016 polypeptide. The cultures containing transfected cells may undergo further 
30 incubation (in serum free medium) and the medium is tested in selected bioassays. 

In an alternative technique. PR021 2, PR0326 or PRO1016 may be introduced into 293 cells transiently 
usins the dextran sulfate method described by Somparyrac « aL Proc Natl. Acad. Sci.. 12:7575 (1 98 1 ). 293 cells 
are grown to maximal density in a spinner flask and 700 ^ pRK5-PR021 2. P RK5-PR0326 or P RK5-PRO 10.1 6 
DNA is added. The cells are first concentrated from the spinner flask by centrifugat.on and washed with PBS. The 
35 DNA-dexrran precipitate is incubated on the cell pellet for four hours. The cells are treated with 20% glycerol for 
90 seconds, washed with tissue culture medium, and re-introduced into the spinner flask containing tissue culture 
medium, 5 ^g/ml bovine insulin and 0.1 n°Jm\ bovine transferrin. After about four days, the conditioned media 
is centrifuged and filtered to remove cells and debris. The sample containing expressed PR0212. PR0326 or 
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PROI0I6 can then be concentrated and purified by any selected method, such as dialysis and/or column 
chromatography. 

In another embodiment, PR0211 PR0326 or PRO1016 can be expressed in CHO cells. The P RK5- 
PR0212. pRK5-PR0326 or pRK5-PRO10)6 can be transfected into CHO cells using known reagents such as 

5 CaPO, or DEAE-dextran. As described above, the cell cultures can be incubated, and the medium replaced with 
culture medium (alone) or medium containing a radiolabel such as "S-methionine. After determining the presence 
of a PR021 2, PR0326 or PRO10 16 polypeptide, the culture medium may be replaced with serum free medium. 
Preferably, the cultures are incubated for about 6 days, and then the conditioned medium is harvested. The medium 
containing the expressed PR02 1 2, PR0326 or PRO 1 01 6 polypeptide can then be concentrated and purif.ed by any 

1 0 selected method. 

Epitope-tagged PR0212, PRO326orPRO1016mayalsobe expressed inhosi CHOcells. The PR0212, 
PR0326 or PRO1016 may be subcloned out of the pRK5 vector. The subclone insert can undergo PCR to fuse in 
frame with a selected epitope tag such as a poly-His tag into a Baculovirus expression vector.. The poly-His tagged 
PR0212. PR0326 or PRO1016 insert can then be subcloned into a SV40 driven vector containing a selection 
1 5 marker such as DHFR for selection of stable clones. Finally, the GHO cells can be transfected (as described above) 
with the SV40 driven vector. Labeling may be performed, as described above, to verify expression. The culture 
medium containing the expressed poly-His tagged PR0212, PR0326 or PRO1016 can then be concentrated and 
purified by any selected method, such as by Ni 3 '-chelate affinity chromatography. 

PR021 2, PR0326 or PROl 01 6 may also be expressed in CHO and/or COS cells by a transient expression 
20 procedure or in CHO cells by another stable expression procedure. 

Stable expression in CHO cells is performed using the following procedure. The proteins are expressed 
as an IgG construct (immunoadhesin), in which the coding sequences for the soluble forms (e.g., extracellular 
domains) of the respective proteins are fused to an IgGl. constant region sequence containing the hinge, CH2 and 
CH2 domains and/or as a poly-His tagged form. 
25 Following PCR amplification, the respective DNAs are subcloned in a CHO expression vector using 

standard techniques as described in Ausubel e, ai, Crren. Protocols of Molecular Biology. Unit 3. 1 6. John Wiley 
and Sons (1 997). CHO expression vectors are constructed to have compatible restriction sites 5' and 3' of the DNA 
of inierest to allow the convenient shuttling of cDNA's. The vector used in expression in CHO cells is as described 
in Lucas a ai, N.irl Acids Res.. 2*9 (1774-1779 (1996), and uses the SV40 early promoter/enhancer to drive 
30 expression of the cDNA of interest and dihydrofolate reductase (DHFR). DHFR expression permits selection for 
stable maintenance of the plasmid following transfection. 

Twelve micrograms of the desired plasmid DNA is introduced into approximately 10 million CHO cells 
using commercially available transfection reagents Superfect® (Qiagen). Dosper' or Fugene 9 (Boehringer 
Mannheim). The cells are grown as described in Lucas ei aL supra. Approximately 3 x 10^ cells are frozen in an 
35 ampule for further growth and production as described below. 

The ampules containing the plasmid DNA are thawed by placement into a water bath and mixed by 
vonexing. The contents are pipetted into a centrifuge tube containing 1 0 mis of media and centrif uged at 1 000 rpm 
for 5 minutes. The supernatant is aspirated and the cells are resuspended in 10 ml of selective media (0.2 M m 

84 



WO 00/75316 



PCT/US99/30911 



filtered PS20 with 5% 0.2 am diafil.ered fetal bovine serum). The cells are then aliquoted imo a 100 ml spinner 
containing ml of selective media. After l-2days, the cells are transferred i„,o.250ml spinner filled with 150 
ml selective srowth medium and incubated a, 37"C. After another 2-3 days, 250 ml, 500 ml and 2000 ml spinners 
are seeded with 3x10* cells/ml. The cell media is exchanged with fresh media by centrifugation and resuspension 
in production medium. Although any suitable CHO media may be employed, a production medium described in 
U.S. Patent No. 5,122,469, issued June 16. 1992 may actually be used. A 3L production spinner is seeded at 1.2 
x 1 0* cells/ml. On day 0, the cell number and pH is determined. On day 1 , the spinner is sampled and sparging with 
filtered air is commenced. On day 2, the spinner is sampled, the temperature shifted to 33»C, and 30 ml of 500 g/L 
glucose and 0.6 ml of 1 0% amifoam (e.g., 35% pplydimethylsiloxane emulsion. Dow Coming 365 Medical Grade 
Emulsion) taken. Throughout the production, the pH is adjusted as necessary to keep it at around 7.2. After 10 
davs, or until the viability drops below 70%. the cell culture is harvested by centrifugation and filtering through a 
0.22 ,.m filler. The filtrate is either stored at 4«C or immediately loaded onto columns for purification. 

For the polv-His tagged constructs, the proteins are purified using a Ni 3 "-NTA column (Q.agen). Before 
purification, imidazole is added to the conditioned media to a concentration of 5 mM. The conditioned media is 
pumped onto a 6 ml Ni *-NTA column equilibrated in 20 mM Hepes, P H 7.4, buffer containing 0.3 M NaCI and 
5 mM imidazole a, a flow rate of 4-5 ml/min. a. 4«C. After loading, the column is washed with additional 
equilibration buffer and the protein e.uted with equilibration buffer containing 0.25 M imidazole. The highly 
purified protein is subsequently desalted into a storage buffer containing 10 mM Hepes, 0.14 M NaCI and 4% 
mannitol. pH 6.8, with a 25 ml G25 Superfine (Pharmacia) column and stored at -80"C. 

immunoadhesin (Fc-containing) constructs are purified from the conditioned media as follows. The 
conditioned medium is pumped onto a 5 ml Protein A column (Pharmacia) which has been equilibrated in 20 mM 
Na phosphate buffer, pH 6.8. After loading, the column is washed extensively with equilibration buffer before 
elution with 100mMcitricacid, P H3.5. The eluted protein is immediately neutralized by collecting 1 ml fractions 
into tubes containing 275 „l of 1 M Tris buffer, pH 9. T*e highly purified protein is subsequently desalted into 
storage buffer as described above for the poly.His tagged proteins. The homogeneity is assessed by SDS 
polyacrylam.de gels and by N-terminal amino acid sequencing by Edman degradation. 

PR0212 and PRO1016 were stably expressed in CHO cells by the above described method. 

EXAMPLE 7 

F.xnression of PRQ212. PRQ3^ nr PRni016 in Yeast 
The following method describes recomb.nan. expression of PR0212, PR0326 or PRO1016 in yeast. 
First, yeast expression vectors are constructed for intracellular production or secretion of PR0212, 
"pRO326orPRO1016fromtheADH2/GAPDH P romoter. DN A encoding PR02 1 2, PR0326 or PROl 0 1 6 and the 
promoter is inserted into suitable restriction enzyme sites in the selected plasmid to direct intracellular expression 
of PR0212, PR0326 or PRO1016. For secretion, DNA encoding PR021 2. PR0326or PRO1016 can be cloned 
into the selected plasmid, together with DNA encoding the ADH2/GAPDH promoter, a native PR021 2, PR0326 
or PRO1016 signal peptide or other mammalian signal peptide, or. for example, a yeast alpha-factor or invenase- 
secretory signal/leader sequence, and linker sequences (if needed) for expression of PR0212, PR0326 or 
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PRO 1016. 

Yeas, cells, such as yeast strain AB1 10, can then be transformed with the expression plasmids described 
above and cultured in selected fermentation media. The transformed yeas, supernatant* can be analyzed by 
prec.pita.ion with 109, trichloroacetic acid and separation by SDS-PAGE, followed by staining of the gels with 

Coomassie Blue stain. 

Recombinant PR021 2. PR0326 or PRO 101 6 can subsequently be isolated and purified by removing the 
veas. cells from the fermentation medium by centrifugation and then concentrating the medium using selected 
C a n ridgef 1 lters.Theconcentr a tecontainin£PRO212,PRO326orPRO1016may further be purified using selected 

column chromatography resins. 



10 



EXAMPLE 8 ' 

cv r .ccinn nf PRQ712. PRO™ nr PRO10I 6 in Rar.ulovirus-lnfected Insect Cells 
The following method describes recombinant expression in Baculovirus-infected insect cells. 
The sequencecoding for PR0212, PR0326 or PROI016 is fused upstream of an epitope tag contained 
within a baculovirus expression vector. Such epitope tags include poly-His tags and immunoglobulin tags (like Fc 
15 regions of 1<3). A variety of plasmids may be employed, including plasmids derived from commercially available 
p.Lmtds such as pVL1393 (Novagen). Briefly, the sequence encoding PR02.2, PR0326 or PRO1016 or the 
desired portion of the coding sequence of PR0212. PR0326 or PRO1016 (such as the sequence encoding the 
extracellular domain of a transmembrane protein or the sequence encoding the mature protein if the protein is 
extracellular) is amplified by PCR with primers complementary to the 5" and 3' regions. The 5' primer may 
20 incorporate flanking (selected) restriction enzyme sites. The product is then digested with those selected restriction 

enzymes and subcloned into the expression vector. 

Recombinambaculovirusisgenerau^byco-tmnsfectingtheaboveplasmidandBaculoGold-'virusDNA 

' . (PharmineenlmtoS^era/^^ 

from GIBCO-BRL). After 4 - 5 days of incubation at 28"C. the released viruses are harvested and used for further 

25 amplifications. Viral infection and protein expression are performed as described by OTteilley el «/.. Bj>cu]ovirus 
Minion vector*- a 1 ahnratorv Manual . Oxford: Oxford University Press (1994). 

Expressed poly-His tagged PR02 1 2, PR0326 or PRO 1 0 1 6 can then be purified, for example, by Ni ! % 
chelate affinity chromatography as follows. Extracts are prepared from recombinant virus-infected Sf9 cells as 
d-scribed by Rupert et al. Nature. 362:175-179 (1993). Briefly. Sf9 cells are washed, resuspended in sonication 

30 buffer (25 ml Hepes, P H 7.9; .2.5 mM MgCU; 0.1 mM EDTA; 10% glycerol; 0.1% NWOj 0.4 M KCI), and 
sonicated twice for 20 seconds on ice. The sonicates are cleared by centrifugation. and the supernatant is diluted 
50-fold in loading buffer (50 mM phosphate, 300 mM NaCI, 10-, glycerol. P H 7.8) and filtered through a 0.45 mm 
filter. A Ni 2 --Nf A agarose column (commercially available from Qiagen) is prepared with a bed volume of 5 ml, 
washed with 25 ml of water and equilibrated with 25 ml of loading buffer. The filtered cell extract is loaded onto 
35 mecolumn al 0.5mlperminute.Thecolumnisw^^ 

collection is started. Next, the column is washed with a secondary wash buffer (50 mM phosphate; 300 mM NaCI, 
1 0% glycerol. P H 6.0), which elutes nonspecifically bound protein. After reaching A^baseline again, the column 
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is developed wi.h a 0 to 500 mM imidazole gradien. in the secondary wash buffer. One ml fractions are collected 
and analyzed bvSDS-PAGE and silver staining or Western bio. with Nr'-NTA-conjugated to alkaline phosphatase 
(Qiagen). Fractions containing the eluted His„,-ta g ged PR021 2, PR0326 or PRO10I6, respectively, are pooled 
and dialvzed acainst loading buffer. 

Alien-lively, purif.cation of the lgG tagged (or Fc tagged) PR0212, PR0326 or PROI016 can be 
performed using known chromatography techniques, including for instance. Protein A or protein G column 
chromatography. 

Fol lowing PCR amplification, the respective coding sequences are subcloned into a baculovirus expression 
vector (pb.PH.lgG for IgG fusions and pb.PH.His.c for poly-His tagged proteins), and the vector and Baculogold® 
baculovirus DNA (Pharmingen) are co-transfected into 105 Spodopterc frugiperdo C'Sf9") cells (ATCC CRL 
17111. using Lipofectin (Gibco BRL). pb.PH.lgG and pb.PH.His are modifications of the commercially available 
baculovirus expression vector pVLl 393 (Pharmingen), with modified polylinker regions to include the His or Fc 
tag sequences. The cells are grown in Hink's TNM-FH medium supplemented with 1 0% FBS (Hyclone). Cells are 
incubated for Sdays at 28°C. The supernatant is harvested and subsequently used for the first viral amplification 
by infecting Sf9 cells in Hink's TNM-FH medium supplemented with 109b FBS at an approximate multiplicity of 
infection (MOD of 10. Cells are incubated for 3 days at 28°C. The supernatant is harvested and the expression 
of the constructs in the baculovirus expression vector is determined by batch binding of 1 ml of supernatant to 25 
ml of Ni J --NTA beads (QIAGEN) for histidine tagged proteins or Protein-A Sepharose CL-4B beads (Pharmacia) 
for lgG tagged proteins followed by SDS-PAGE analysis comparing to a known concentration of protein standard 

by Coomassieblue staining. 

The first viral amplification supernatant is used to infect a spinner culture (500 ml) of Sf9 cells grown in 
ESF-921 medium (Expression Systems LLC) at an approximateMOl of 0.1 . Cells are incubated for 3 days at 28°C.- 
The supernatant is harvested and filtered. Batch binding and SDS-PAGE analysis is repeated, as necessary, until 
expression of the spinner culture is confirmed. 

The conditioned medium from the transfected cells (0.5 to 3 L) is harvested by centrifugation to remove 
the cells and filtered through 0.22 micron filters. For the poly-His tagged constructs, the protein construct is 
purified usins a Ni 2 *-NTA column (Qiagen). Before purification, imidazole is added to the conditioned media to 
' a concentration of 5 mM. The conditioned media is pumped onto a 6 ml Ni »-NTA column equilibrated in 20 mM 
. Hepes. pH 7.4, buffer containing 0.3 M NaCl and 5 mM imidazole at a flow rate of 4-5 ml/min. at 4°C. After 
loading, the column is washed with additional equilibration buffer and the protein eluted with equilibration buffer 
containing 0.25 M imidazole. The highly purified protein is subsequently desalted into a storage buffer containing 
10 mM Hepes, 0.14 M NaCl and 4% mannitol, P H 6.8, with a 25 ml G25 Superfine (Pharmacia) column and stored 

at-80°C. ' • - 

lmmunoadhesin (Fc containing) constructs of proteins are purified from the conditioned med.a as follows. 
The conditioned media is pumped onto a 5 ml Protein A column (Pharmacia) which has been equilibrated in 20 mM 
Na phosphate buffer, pH 6.8. After loading, the column is washed extensively with equilibration buffer before 
elmion with 100 mM citric acid, P H 3.5. The eluted protein is immediately neutralized by collecting I ml fractions 
into tubes contains 275 ml of 1 M Tris buffer, P H 9. The highly purified protein is subsequently desalted into 
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storage buffer as described above for the poly-His tagged proteins. The homogeneity of the proteins is verified by 
• SDS poiyacrylamide eel (PEG) electrophoresis and N-terminal amino acid sequencing by Edman degradation. 

Alternatively, a modified baculovirus procedure may be used incorporating high-5 cells. In this procedure, 
the DNA encoding the desired sequence is amplified with suitable systems, such as Pfu (Stratagene), or fused 
5 upstream (5-of) of an epitope tag contained with a baculovirus expression vector. Such epitope tags include poly- 
His tags and immunoglobulin tags (like Fc regions of IgO). A variety of plasmids may be employed, including 
plasmids derived from commercially available plasm.ds such as pIEl -1 (Novagen). The pIEl -1 and pIEl -2 vectors 
are designed for constitutive expression of recombinant proteins from the baculovirus ie! promoter in stably- 
transformed insect cells ( 1 ). The plasmids differ only in the orientation of the multiple cloning sites and contain all 
1 0 promoter sequences known to be important for iel-mediated gene expression in uninfected insect cells as well as 
the hr5 enhancer element. pIEl-l and pIEl -2 include the translation initiation site and can be used to produce fusion 
proteins. Briefly, the desired sequence or the desired portion of the sequence (such as the sequence encoding the 
extracellular domain of a transmembrane protein.) is amplified by PCR with primers complementary to the 5' and 
3' regions. The 5' primer may incorporate flanking (selected) restriction enzyme sites. The product is then digested 
15 with those selected restriction enzymes and subcloned into the expression vector. For example, derivatives of pIEl - 
1 can include the Fc region of human IgG (pb.PH.lgG) or an 8 histidine (pb.PH.His} tag downstream (3'-of) the 
desired sequence. Preferably, the vector construct is sequenced for confirmation. 

High-5 cells are grown to a confluency of 50% under the conditions of, 27 °C, no CO,, NO pen/strep. For 
each 1 50 mm plate, 30 Mg of pIE based vector containing the sequence is mixed with 1 ml Ex-Cell medium (Media: 
20 Ex-Cell 401 + 1/100 L-G!u JRH Biosciences #1 4401 -78P (note: this media is light sensitive)), and in a separate 
tube, lOOMlofCellFcctinfCellFECTIN(GibcoBRL#10362-010)(vortexedtomix))ismixedwith 1 mlofEx-Cell 
medium. The two solutions are combined and allowed to incubate at room temperature for 1 5 minutes. 8 ml of Ex- 
Cell media is added to the 2 ml of DNA/CellFECTIN mix and this is layered on high-5 cells that have been washed 
once with Ex-Cell media. The plate is then incubated in darkness for 1 hour at room temperature. The 
25 DN A/Cel 1 PECTIN mix is then aspirated, and the cells are washed once with Ex-Cell to remove excess 
CellFECTIN, 30 ml of fresh Ex-Cell media is added and the cells arc incubated for 3 days at 28°C. The supernatant 
• is harvested and the expression of the sequence in the baculovirus expression vector is determined by batch binding 
of 1 ml of supernatent to 25 ml of Ni : --NTA beads (Q1AGEN) for histidine lagged proteins or Protein-A Sepharose 
CL-4B beads (Pharmacia) for IgG tagged proteins followed by SDS-PAGE analysis comparing to a known 
30 concentration of protein standard by Coomassie blue staining. 

The conditioned media from the transfected cells (0.5 to 3 L) is harvested by centrifugation to remove the 
cells and filtered through 0.22 micron filters. For the poly-His tagged constructs, the protein comprising the 
sequence is purified usingaNi : "-NTA column (Qtagen). Before purification, imidazole is added to the conditioned 
media to a concentration of 5 mM. The conditioned media is pumped onto a 6 ml Ni '--NTA column equilibrated 
35 in 20 mM Hepes, pH 7.4, buffer containing 0.3 M NaCl and 5 mM imidazole at a flow rate of 4-5 ml/min. at 48°C. 
After loading, the column is washed with additional equilibration buffer and the protein eluted with equilibration 
buffer containing 0.25 M imidazole. The highly purified protein is then subsequently desalted into a storage buffer 
containing 10 mM Hepes, 0.14 M NaCl and 4% mannitol, pH 6.8, with a 25 ml G25 Superfine (Pharmacia) column 
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and stored ai -80"C. 

immunoadhesin (Fc comaining) constructs of proteins are purified from the conditioned media as follows. 
Tnecondiiioned media is pumped onto a 5 ml Protein A column (Phannaca) which had been equil 1 bratedin20mM 
- Na phosphate buffer, pH 6.8. After loading., the column is washed extensively with equilibration buffer before 
5 elution with 100 mM citric acid, pH 3.5. The elu.ed protein is immediately neutralized by collecting 1 ml fractions 
into tubes containing 275 ml of I M Tris buffer, pH 9. The highly purified protein is subsequently desalted into 
storase buffer as described above for the poly-H.s tagged proteins. The homogeneity of the sequence is assessed 
by SDS polyacrylamide gels and by N-.erminal amino acid sequencing by Edman degradation and other analytical 

procedures as desired or necessary. 
10 PR021 2 and PR0326 were expressed using the above baculovirus procedure employing high-5 cells. 

EXAMPLE 9 

Pr^mtinn of Anlihnrth* 'hat Bind F ™*" 1 P«»™™ or PRO 1 01 6 
This example illustrates preparation of monoclonal antibodies which can specifically bind PR0212, 

15 PRO326orPRO10l6. 

Techniques for producing the monoclonal antibodies are known in the an and are described, for instance, 
in Coding, supra. Immunogens that may be employed include purified PR0212, PR0326 or PRO1016, fusion 
proteins contain^ PR0212, PR0326 or PRO.1016. and cells expressing recombinant PR0212, PR0326 or 
PROI016 on the cell surface. Selection of the immunogen can be made by the skilled anisan without undue 

20 experimentation. 

Mice, such as Balb/c. are immunized with the PR0212, PR0326or PRO101 6 immunogen emulsified in 
complete Freund's adjuvant and injected subcutaneously or intraperitoneal^ in an amount from 1 -100 micrograms. 
Alternatively, the immunogen is emulsified in MPL-TDM adjuvant (Ribi Immunochemical Research, Hamilton, 
MT) and injected into the animal's hind foot pads. The immunized mice are then boosted 10 to 12 days later with 
25 additional immunogen emulsified in the selected adjuvant. Thereafter, for several weeks, the mice may also be 
boosted with additional immunization injections. Serum samples may be periodically obtained from the mice by 
retro-orbnalbleedingfortescinginELISA^^ 

After a suitable antibody titer has been detected, the animals "positive" for antibodies can be injected with 
a final intravenous injection of PR0212, PR0326 or PRO1016. Three to four days later, the mice are sacrificed 
30 and the spleen cells are harvested. The spleen cells are then fused (using 35* polyethylene glycol) to a selected 
murine mve.oma cell line such as P3X63AgU.l, available from ATCC, No. CRL 1597. The fusions generate 
hvbridoma cells which can then be plated in 96 well tissue culture plates containing HAT (hypoxanthine, 
aminopterin, and thymidine) medium to inhibit proliferation of non-fused cells, myeloma hybrids, and spleen cell 
hybrids. 

35 ' . The hvbridoma cells will be screened in an EL1SA for reactivity against PR021 2, PR0326 or PROl 01 6. 
Determination of "positive" hybndoma cells secreting the des.red monoclonal antibodies against PR021 2, PR0326 
or PRO 101 6 is within the skill in the art. 

The positive hybridoma cells can be injected intraperitoneally into syngeneic Balb/c mice to produce 
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ascites containing the anti-PR0212. a n.i-PR0326 or anti-PRO10l6 monoclonal antibodies. Alternatively, the 
hybridoma cells can be grown in tissue culture flasks or roller bottles. Purification of the monoclonal antibodies 
produced in the ascites can be accomplished using ammonium sulfate precipitation, followed by gel exclusion" 
chromatography. Alternatively, affinity chromatography based upon binding of antibody to protein A or protein . 
G can be employed. 

EXAMPLE 10 

Purification of PRQ2\ 2. PRQ326 or PRO1 0 1 6 Polypeptides Using Specific Antibodies 
Native or recombinant PR0212, PR0326 or PRO101 6 polypeptides may be purified by a variety of 
standard techniques in the art of protein purification. For example, pro-PR021 2, pro-PR0326 or prc-PRO.016 
polypeptide, mature PR021 2. mature PR0326 or mature PRO 1 0 1 6 polypeptide, or pre-PR02 1 2,.pre-PR0326 or 
pre-PRO1016polypeptide is purified by immunoaff.ni t ychromatographyusingantibodiesspecif,cforthePR0212. 

PR0326 or PRO101 6 polypeptide of interest. In general, an immunoaffinity column is constructed by covalently 
coupling the anti-PR02 1 2, anti-PR0326 or anti-PROlOl 6 polypeptide antibody to an activated chromatographic 

resin. . ( 

Polyclonal immunoglobulins are prepared from immune sera either by precipitation with ammoniumsulfate 
or bv purification on immobilized Protein A (Pharmacia LKB Biotechnology. Piscataway, N.J.). Likewise, 
monoclonal antibodies are prepared from mouse ascites fluid by ammoniumsulfate precipitation or chromatography 
on immobilized Protein A. Partially purified immunoglobulin is covalently attached to a chromatographic resin such 
as CnBr-activated SEPHAROSE™ (Pharmacia LKB Biotechnology). The antibody is coupled to the resin, the resin 
is blocked, and the derivative resin is washed according to the manufacturer's instructions. 

Such an immunoaffinity column is utilized in the purification of the PR0212, PR0326 or PRO1016 
polypeptide by preparing a fraction from cells containing the PR0212, PROS26 or PRO1016 polypept.de in a 
soluble form. This preparation is derived by solubilization of the whole cell or of a subcellular fraction obtained 
via differential centrif ugation by the addition of detergent or by other methods well known in the an. Alternatively, 
soluble PR02 1 2, PR0326 or PRO 1 01 6 polypeptide containing a signal sequence may be secreted in useful quantity 
into the medium in which the cells are grown. 

A soluble PR0212, PR0326 or PRO1016 polypeptide-containing preparation is passed over the 
immunoaffinity column, and the column is washed under conditions thai allow the preferential absorbance of the 
PR0212. PR0326 or PROl 01 6 polypeptide (e.g., high ionic strength buffers in the presence of detergent). Then, 
the column is eluted under conditions tha, disrupt antibody/PR0212, antibody/PR0326 or antibody/PRO1016 
polypeptide binding [e.g., a low pH buffer such as approximately P H 2-3. or a high concentration of a chaotrope 
such as urea or thiocyanaie ion), and the PR0212, PR0326 or PRO1016 polypeptide is collected. 

EXAMPLE 1 1 
Drii" Screening 

This invention is particularly useful for screening compounds by using PR0212, PR0326 or PRO1016 
polypeptides or a binding fragment thereof in any of a variety of drug screening techniques. The PR021 2. PR0326 
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or PROI016 polypeptide or fraament employed in such a lest may either be free in solution, affixed to a solid 
support, borne on a cell surface, or located intracellular*. One method of drug screening utilizes eukaryotic or 
prokarvotic host cel.s which are stably transformed with recombinant nucleic acids expressing the PR02I2, 
PR0326 or PRO 1016 polypeptide or fragment. Drugs are screened against such transformed cells in competitive 
5 binding assays. Such cel.s, either in viable or fixed form, can be used for standard b.nding assays. One may 
measure, for example, the formation of complexes between a PR0212, PRQ326 or PRO.016 poiypeptide or a 
fragment and the agen, being tested. Alternatively, one can examine the diminution in complex formation between 
' 0KPRO212. PR0326 or PRO1016 polypeptide and its targe, cell or target receptors caused by the agent being 
tested. 

10 - Thus, the present invention provides methods of screening for drugs or any other agents which can affect 
a PR02 1 2, PR0326 or PRO101 6 polypeptide-associated disease or disorder. Tnese methods comprise contacting 
such an asen. with a PR0212. PR0326 or PRO1016 polypeptide or fragment thereof and assaying (i) for the 
presence of a complex between the agen, and the PR0212. PR0326 or PRO. 01 6 polypeptide or fragment, or (ii) 
for the presence of a complex between the PR021 2. PR0326 or PRO 1 01 6 polypeptide or fragment and the cell, 
15 bv methods well known in the art. In such competitive binding assays, the PR02.2, PR0326 or PRO.0.6 
polypeptide or foment is typically labeled. After suitable incubation, the free PR0212, PR0326 or PRO10.6 
poiypeptide orfra 2 ment is separated from that present in bound form, and the amount of freeoruncomplexed label 
is a measure of the ability of the particular agent to bind to the PR021 2, PRG326 or PRO.016 polypeptide or to 
interfere with the PR021 2, PR0326 or PROl 01 6 polypeptide/cell complex. 
20 Another technique for drug screening provides high throughput screening for compounds having suitable 

binding affinity to a po.ypept.de and is described in detail in WO 84/03564, published on September 13, 1984. 
Briefly stated, lar S e numbers of differential, peptide test compounds are synthesized on a solid substrate, such 
as plastic pins or some other surface. As applied to a PR021 2. PR0326 or PRO 101 6 po.ypeptide. the peptide test 
compoundsare reacted with thePRO212,PRO326orPROl016 P olype P tide and washed. Bound PR021 2. PR0326 
25 or PRO1016 polypeptide is detected by methods we., known in the an. Purified PR021 2, PR0326 or PRO1016 
polypeptide can also be coated direct.y onto plates for use in the aforementioned drug screening techniques. In 
addition, non-neutralizing antibodies can be used to capture the peptide and immobilize it on the solid support. . 

This invention also contemplates the use of competitive drug screening assays in which neutralizing 
antibodies capable of binding a PR0212. PR0326 or PRO1016 polypeptide specifically compete with a test 
30 . compound for bindin* to the PR021 2, PR0326 or PRO101 6 polypeptide or fragments thereof. In this manner, the 
antibodies can be used to detect the presence of any peptide which shares one or more antigenic determinants with 
a PR0212, PR0326 orPRO1016 polypeptide. 

EXAMPLE 12 
Rational Drug Design 

35 The goal of rational drug design is to produce structural analogs of a biologically active polypeptide of 

interest (,,., a PR0212. PR0326 or PRO1016 polypeptide) or of small molecules with which they interact, 
agonists, antagonists, or inhibitors. Any of these examples can be used to fashion drugs which are more active or 
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s.able forms of the PR0212. PR0326or PRO ) 0 1 6 polypeptide or which enhance or interfere with the function of 
thePRO2!2.PRO326orPROI016polypeptidem viw(c./. Hodgson., Biotechnology , 9: 19-21 (1991)). 

In one approach, the three-dimensional structure of the PR0212. PR0326 or PRO.01 6 polypeptide, or 
of a PR0212, PR0326 or PRO1016 polypeptide-inhibitor complex, is determined by x-ray crystallography, by 
computer modeling or, most typically, by a combination of the two approaches. Both the shape and charges of the 
FRCP PR0326 or PROl 016 polypeptide must be ascertained to elucidate the structure and to determine active 
si,e(s)ofthemo.ecule.Less often, U sefulinform a tionre g ardingthestructureofthePRO212,PRO326orPROl016 
polypeptide may be gained by modeling based on the structure of homologous proteins. In both cases, relevant 
structural information is used to design analogous PRG212, PR0326 or PRO1016 polypeptide-like molecules or 
toidentifvefftcientinhibitors. Useful examplesofrational drug des.gn may include molecules which haveimproved 
activity or stability as shown by Braxton and Wells, Bjoch^n^ 

asonists. or antagonists of native peptides as shown by Alhauda e, ai, J.Biochem. , 113:742-746 (1993). 

1. is also possible to isolate a target-specific antibody, selected by functional assay, as described above, 
and then to solve its crystal structure. This approach, in principle, yields a pharmacore upon which subsequent drug 
desitzn can be based. 1. is possible to bypass protein crystallography altogether by generating anti-idiotypic 
antibodies (anti-ids) to a functional, pharmacologically active antibody. As a mirror image of a mirror image, the 
bmdine site of the anti-ids would be expected to be an analog of the original receptor. Tne anti-id could then be 
used to identify and isolate peptides from banks of chemically or biologically produced peptides. The isolated 
peptides would then act as the pharmacore. 

By vmue of the present invention, sufficient amounts of the PR021 2, PR0326 or PRO 1016 polypeptide 
may be made available to perform such analytical studies as X-ray crystallography. In addition, knowledge of the 
PR021 2, PR0326 or PRO 1 01 6 polypeptide amino acid sequence provided herein will provide guidance to those 
employing computer modeling techniques in place of or in addition to x-ray crystallography.. 

EXAMPLE 13 . 
In Vitro Antitumor Assay 

The antiproliferative activity of the PR021 2, PR0326 and PROl 01 6 polypeptides was determined in the 
investigational, disease-oriented in vitro anti-cancer drug discovery assay of the National Cancer Institute (NCI), 
usine a sulforhodamine B : (SRB) dye binding assay essentially as described by Skehan el ai, J. Natl. Cancer Inst- , 
82: 1 1 07-1 1 1 2 ( 1 990). The 60 tumor cell lines employed in th.s study ("the NCI panel"), as well as conditions for 
their maintenance and culture in vitro have been described by Monks et a /. „1 Natl. Cancer InsL , 83:757-766 ( 1 99 1 ). 
The purpose of this screen is to initially evaluate thecvtotoxic and/or cytostatic activity of the test compounds 
against different types of tumors (Monks e, ai, supra, Boyd, Cmrrr Prinr Pran. Oncol. Update , 3n0]:l-12 
[1989]). 

Cells from approximately 60 human tumor cell lines were harvested with trypsin/EDTA (Gibco). washed 
once, resuspended in IMEM and their viability was determined. The cell suspensions were added by pipe! ( 1 00 u\ 
volume) intose P arate96-wellmicrouterplates. The cell density for the 6-day mcubaiion was less than for the 2-day 
incubation to prevent overgrowth. Inoculates were allowed a preincubation period of 24 hours at 37°C for 
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stabilization. Dilutions a. twice the intended lest concentration were added at time zero in 100 „\ aliquots to the 
microtiter plate wells (1:2 dilution). Test compounds were evaluated at five half-log dilutions (1000 to 100.000- 
fold). Incubations took place for two days and six days in a 5% CO : atmosphere and 100% humidity. 

, . After incubation, the medium was removed and the cells were fixed in 0. 1 ml of 1 0% trichloroacetic acid 
at 40°C. The plates were rinsed five limes with deionized water, dried, stained for 30 minutes with 0. 1 ml of 0.4* 
sulforhodamine B dye (Sigma) dissolved in 1% acetic acid, rinsed four times with 1% acetic acid to remove 
unbound dye, dried, and the stain was extracted for five minutes with 0.1 ml of 10 mM Tris base 
(tris(hydroxymethvl)aminome^ 
using a computer-interfaced. 96-well microliter plate reader. 

A test sample is considered positive if it shows at least 40* growth inhibitory effect at one or more 
concentrations. The results are shown in the following Tables 4-6. where the tumor cell type abbreviations are as 
follows: 

NSCL = non-small cell lung carcinoma; CNS = central nervous system 
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Table -i 





ComDOund 


Concentration 


Dav 




PR02I2 


0.001 nM 


6 




PR0212 


0.001 nM 


2 


5 


PR0212 


0.001 nM 


2 




PR0212 


0.001 nM 


6 




PR0212 


0.59 nM 


6 




PR0212 


0.59 nM 


6 




PR0212 


0.59 nM 


6 


10 * 


PR0212 


0.59 nM 


6 




PR0212 


0.017 nM 


2 




PR0212 


0.017 nM 


, 2 




PR0212 


0.017 nM 


• -2 




PR0212 


0.017 nM 


2 


15 


PR0212 


0.017 nM 






PR02I2 


0.017 nM 


2 




PR0212 


0.017 nM 


2 




PR0212 


0.017 nM 


2 




PR0212 


0.017 nM 


2 


20 


PR0212 


. 0.017 nM 


2 




PR0212 


0.017 nM 


2 




PR0212 


0.017 nM 


2 




PR0212 


0.017 nM 


. 2 




PR0212 


0.017 nM 


2 


25 


PR0212 


0.017 nM 


2 




PR0212 


0.017 nM 


2 




PR0212 


0.017 nM 


2 




PR0212 


0.017 nM 


2 




PR0212 


0.017 nM 


2 


30 


PR0212 


0.017 nM 


2 




PR0212 


0.017 nM 


2 




PR0212 


0.017 nM 


2 




PR0212 


-0.017 nM 


2 




PR0212 


0.017 nM 


2 


35 


PR0212 


0.017 nM 


2 




PR0212 


0.017 nM 


2 




PR0212 


0.017 nM 


2 




PR0212 


0.017 nM 


2 




PR0212 


0.017 nM 


2 


40 


PR0212 


0.017 nM 


2 




PR02I2 


0.017 nM 


2 




PR0212 


0.017 nM 


2 




PR0212 


0.017 nM 


2 




PR0212 


• 0.017 nM 


2 


45 


PR0212 


0.017 nM 


2 




PR0212 


0.017 nM 


2 




PR0212 


0.017 nM 


2 




PR0212 


0.017 nM 


' 2 




PR0212 


0.017 nM 


6 



Tumor Cell Tvpe 

Leukemia 
Leukemia 
Colon 
Leukemia 

NSCL 
Colon 
Colon 
Prostate 

Leukemia 

Leukemia 

Leukemia 

Leukemia 

Leukemia 

NSCL 

NSCL 

NSCL 

NSCL 

NSCL 

NSCL 

Colon 

Colon 

Colon 

CNS 

CNS 

CNS . 

Melanoma 

Melanoma 

Melanoma 

Melanoma 

Melanoma 
-Melanoma 

Melanoma. 

Ovarian 

Ovarian 

Ovarian 

Renal 

Renal 

Renal 

Renal 

Breast 

Breast 

Breast 

Breast 

Breast 

CNS 

Ovarian 

NSCL 



Designation 

RPM1-8226 
HL-60 
HCC-2998 
RPM1-8226 

NC1-H322M 
COLO 205 
HCT-116 
DU-145 

CCRF-CEM 
K-562 
MOLT-4 
RPMI-8226 
SR 

A549/ATCC 
EKVX 
HOP-62 
NCI-H23 
NC1-H322M 
NCI-H460 
HCC-2998 
HCT-15 
KM12 
SF-268 
ST-295 
SNB-19 
LOX IMVI 
M14 

SK-MEL-2 
SK-MEL-28 
SK-MEL-5 
UACC-257 
UACC-62 
OVCAR-4 
OVCAR-5 
SK-OV-3 
- 786-0 
ACHN 
SN12C 
UO-31 
MCF-7 

NCL/ADR-RES 

MDA-MB-435 

MDA-N 

BT-549 

SF-539 

OVCAR4 

NCI-H460 
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Table 5 



Compound 

PR0326 
PR0326 
PR0326 
PR0326 



Concentration 

0.21 nM 
0.21 nM 
0.21 nM 
0.21 nM 



Davs 

6 
6 
6 
6 



Tumor Cell Tvpe 

NSCL 
CNS 
CNS 
CNS 



Designation 

NCI-H322M 
SF295 
ST539 
U251 
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Table 6 





Compound 


Concentration 




PRO1016 


0.1 nM. 




PRO10I6 


0.1 nM 


5 


PRO 101 6 


' 0.1 nM 




PRO1016 


0:1* nM 




PRO1016 


0.1 nM 




PRO1016 


u.J nivi 




PRO1016 


0.1 nM 


10 


PRO 101 6 


0.1 nM 




PRO 1 01 6 


0.1 nM y 




PRO 101 6 


0.1 nM 




PRO 101 6 


0.1 nM 




PRO1016 


0.1 nM 


15 


PRO1016 


0.1 nM 


PRO1016 


0.1 nM 




PRO1016 


0.1 nM 




.PRO1016 


0.1 nM 




PRO1016 


0.1 nM 


20 


PRO1016 


0.1 nM 




PRO1016 


0.1 nM 




PRO1016 


0.1 nM 




PRO1016 


0.1 nM 




PRO 101 6 


0.1 nM 


25 


PRO1016 


0.1 nM 




PRO1016 


0.1 nM 




PRO1016 


0.1 nM 




PRO1016 


0.1 nM 




PRO1016 


. 0.1 nM 


30 


PRO1016 


0.1 nM 




PRO1016 


0.1 nM 




PRO 101 6 


0.1 nM 




PRO 10 16 


0.1 nM 




PRO1016 


0.1 nM 


35 


PRO1016 


0.1 nM 




PRO1016 


0.1 nM 




PRO1016 


0.1 nM 




PRO1016 


0.1 nM 




PRO1016 


0.1 nM 


40 


PRO 101 6 


0.1 nM 




PRO1016 


0.1 nM 




PRO1016 


0.1 nM 




PRO1016 


0.1 nM 




PRO1016 . 


0.1 nM 


45 


PRO1016 


0.1 nM 




PRO1016 


0.1 nM 




PRO1016 


0.1 nM 




PRO1016 


0.1 nM 




PRO1016 


0.1 nM 


5C 


> PRO1016 


0.1 nM 




PRO1016 


0.1 nM 




PRO1016 


0.1 nM 




PRO1016 


0.1 nM 




PRO1016 


0.1 nM 



Davs 

2 . 

2 

2 

2 

2 

2 

2 

2 

2 
2 
2 

2 
2 
2 
2 

.6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 



Tumor Cell Tvpe 

Leukemia 

Leukemia 

Leukemia 

NSCL 

NSCL 

NSCL 

NSCL 

Colon 

CNS 

Melanoma 
. Melanoma 
Ovarian 
Ovarian 
Breast 
Breasi 

Leukemia 
Leukemia 
Leukemia 
Leukemia 
NSCL 
NSCL 
NSCL 
NSCL 
NSCL 
NSCL 
NSCL 
Colon 
Colon 
Colon 
Colon 
Colon 
CNS 
CNS 
CNS 
. CNS 
Melanoma 

Melanoma 

Melanoma 

Melanoma 

Melanoma 

Melanoma 

Ovarian 

Ovarian 

Ovarian 

Ovarian 

Renal 

Renal 

Renal 

Renal 

Prostate 

Breasi 

Breast 



Designation - 

K-568 

MOLT-4 

RPMI-8226 

A549/ATCC 

EKVX 

NCI-H23 

NCI-H522 

KM- 12 

SF-295 

SK-MEL-5 

UACC-257 

OVCAR-3 

OVCAR-4 

NCI/SDR-RES 

T-47D 

CCRF-CEM 

K-562 

MOLT-4 

RPMI-8226 

A549/ATCC . 

EKVX 

HOP-62 

NCI-H23 

NC1-H322M 

NC1-H460 

NCI-H522 

COLO 205 

CHT-116 

HCT-15 

HT-29 

SW-620 

SF-295 

SF-539 

SNB-19 

U251 

LOX IMVI 

MALME-3M 

SK-MEL-28 \ 

SK-MEL-5 

UACC-257 

UACC-62 

IGROV1 

OVCAR-3 

OVCAR-4 

OVCAR-8 

ACHN 

RXF 393 

SN12C 

TK-10 

PC-3 

MCF-7 

NCI/ADR-RES 
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Compound 

PRO 101 6 
PRO1016 
PRO1016 
PRO1016 
PRO 101 6 



Concentration 

0.1 nM 
0.1 nM 
0.1 nM 
0.1 nM 
0.1 nM 



Tahle 6 Continued 
Davs Tumor Cell Tvpe 



6 
6 
6 
'6 
6 



Breast 
Breast 
Breast 
Breast 
Breast 



Designation 

MDA-MB-231 
MDA-MB-435 
MDA-N 
BT-549 
' T-47D 
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Deposit of Material 

M owmgmaterialshavebeendepositedwimtheA 

Blvd.. Manassas. VA 201 10-2209, USA (ATCC): 

Material ATCC Deo. No. Deposit Date 

DNA30942-1I34 209254 September 16. 1997 

DNA37140-1234 - 209489 . November 21. 1997 

DNA56.13-.378 203049 July"!.!** 



10 



These deposits were made under the provisions of the Budapest Treaty on the International Recognition 
of the Deposit of Microorganisms for the Purpose of Patent Procedure and the Regulations thereunder (Budapest 
Treaty) This assures maintenance of a viable culture of the deposit for 30 years from the date of deposit. The 
deposits will be made available by ATCC under the terms of the Budapest Treaty, and subject to an agreement 
between Genentech. Inc., and ATCC, which assures permanent and unrestricted availability of the progeny of the 
culture of the deposit to the public upon issuance of the pertinent U.S. patent or upon Lying open to the public of 
any U S. or foreign paten, app.icanon. whichever comes first, and assures availability of the progenv to one 
15 deterrmned bv the U.S. Commissioner of Patents and Trademarks to be entitled thereto according to 35 U.S.C. § 
122 and the Commissioner's rules pursuant thereto (including 37 CFR § 1.14 with particular reference to 886 OG 
638). 

The assignee of the present application has agreed that if a culture of the materials on depos.t should d.e 
or be lost or destroyed when cultivated under suitable conditions, the materials will be promptly replaced on 
20 notification with another of the same. Availability of the deposited material is not to be construed as a license to 
pract.ce the invention in contravention of the rights granted under the authority of any government in accordance 

with its patent laws. . ■ 

The foreaoing written specification is considered to be sufficient to enable one skilled in the art to pract.ce 
the invention The present invention is no. to be limited in scope by the construct deposited, since the deposited 
25 embodiment is intended as a single illustration of certain aspects of the invention and any constructs that are 
' functiona.lv equivalent are within the scope of this invention. Tne deposit of material herein does not constitute 
an admission that the written description herein contained is inadequate to enable the practice of any aspect of the . 
invention including best mode thereof^ 

.Lustrations that it represents. Indeed, various modifications of the invention in addition to those shown and 
30 described herein will become apparent to those skilled in the art from the foregoing description and fall w,th,n the 
scope of the appended claims. 
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WHAT IS CLAIMED IS : 

1. A composition of matter useful for the inhibition of neoplastic cell growth, said composition 
comprising an effective amount of a PR0212, PR0326 or PRO10I6 polypeptide, or an agonist thereof, in 
admixture with a pharmaceutically acceptable carrier. 

2. The composition of matter of Claim 1 comprising a growth inhibitor)* amount of a PR021Z 
PR0326 or PRO 1016 polypeptide, or an agonist thereof. 

3. The composition of matter of Claim 1 comprising a cytotoxic amount of a PR02 12, PR0326 or 
PRO101 6 polypeptide, or an agonist thereof. 

4. The composition of matter of Claim I additionally comprising a further growth inhibitory agent, 
cytotoxic agent or chemotherapeutic agent. 

5. A composition of matter useful for the treatment of a tumor in a mammal, said composition 
comprising a therapeutically effective amount of a PR0211 PR0326 or PRO1016 polypeptide, or an agonist 
thereof. 

6. The composition of matter of Claim 5, wherein said tumor is a cancer. ■ 

7. The composition of matter of Claim 6, wherein the cancer is selected from the group consisting 
of breast cancer, ovarian cancer, renal cancer, colorectal cancer, uterine cancer, prostate cancer, lung cancer, bladder 
cancer, central nervous system cancer, melanoma and leukemia. 

8. A method for inhibiting the growth of a tumor cell comprising exposing said tumor cell to an 
effective amount of a PR0212, PR0326 or PROl 01 6 polypeptide, or an agonist thereof. 

9. Themem(xiofClajm8,wher e insaidagonistisanami-PRO212,anti-PRO326oranti-PRO1016 

agonist antibody. 

] 0. The method of Claim 8, wherein said agonist is a small molecule mimicking the biological activity 
of a PR02 1 2, PR0326 or PRO 1016 polypeptide. 

11. ' The method of Claim 8, wherein said step of exposing occurs in vitro, 

12. The method of Claim 8, wherein said step of exposing occurs in vivo. 

13. An article of manufacture comprising: 
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a container; and 

a composition comprising an active agent contained within the container: wherein said active agent in the 
composiiion is a PR02 1 2. PR0326 or PRO 1016 polypeptide, or an agonist therof. 

)4. The article of manufacture of Claim 1 3, further comprising a label affixed to said container, or 
a package insert included in said container, referring to the use of said composition for the inhibition of neoplastic 
cell growth. 

15: The article of manufacture of Claim 13, wherein said agonist is an anti-PR0212, ar>ti-PR0326 
or anti-PRO 1016 agonist antibody. 

1 6. The article of manufacture of Claim 1 3, wherein said agonist is a small molecule mimicking the 
biological activity of a PR0212, PR0326 or PRO101 6 polypeptide. 

,7. The article of manufacture of Claim 1 3. wherein said active agent is present in an amount that 
is effective for the treatment of tumor in a mammal.. 

18. The article of manufacture of Claim 1 3. wherein said composition additionally comprises a further 
growth inhibitory agent, cytotoxic agent or chemotherapeutic agent. 

19. . Isolated nucleic acid having at least 80% nucleic acid sequence identity to a nucleotide sequence ' 
that encodes an amino acid sequence selected from the group consisting of the amino acid sequence shown inFigure 
2 (SEQ ID NO:2), Figure 4 (SEQ ID NO.4), and Figure 6 (SEQ ID NO:6). 

20 Isolated nucleic acid having at least 80% nucleic acid sequence identity to a nucleotide sequence - 
selected from the group consisting of the nucleotide sequence shown in figure 1 (SEQ ID NO:l), Figure 3 (SEQ 
ID NO:3), and Figure 5 (SEQ ID NQ:5). 

21 . Isolated nucleic acid having at least 80% nucleic acid sequence identity to a nucleotide sequence 
selected from the group consisting of the full-length coding sequence of the nucleotide sequence shown in Figure 
1 (SEQ ID NO:l), Figure 3 (SEQ ID NO:3), and Figure 5 (SEQ ID NO:5). 

22. Isolated nucleic acid having at least 80% nucleic acid sequence identity to the full-length-coding 
sequence of the DNA deposited under ATCC accession number 209254, 209489 or 203049. 

23. A vector comprising the nucleic acid of any one of Claims 19 to 22. 

24. The vector of Claim 23 operablylinked tocontrol sequences recognized by a host cell transformed 
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wuh the vector. 

25. A host cell comprising the vector of Claim 23. 

26. The host eel! of Claim 25, wherein said cell is a CHO cell. 

27. The host cell of Claim 25, wherein said cell is an £ coll 

28. The host cell of Claim 25, wherein said cell is a yeast cell. 

29. The host cell of Claim 25, wherein said cell is a.Baculovirus-infected insect cell. 

30. A process for producing a PR02 1 2, PR0326 or PRO 101 6 polypeptide comprising culturing the 
host cell of Claim 25 under conditions suitable for expression of said polypeptide and recovering said polypeptide 
from the cell culture. 

3 ) An isolated polypeptide having at least 80% amino acid sequence identity to an amino acid 
sequence selected from the group consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO:2), Figure 
4 (SEQ ID NO:4), and Figure 6 (SEQ ID NO:6). 

- 32' An isolated polypeptide scoring at least 80% positives when compared to an amino acid sequence 
selected from the group consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO:2), Figure 4 (SEQ 
ID NO:4), and Figure 6 (SEQ ID NO:6). 

' 33 An isolated polypeptide having at least 80% amino acid sequence identity to an amino aeid 
sequence encoded by the full-length coding sequence of the DNA deposited under ATCC accession number 
209254, 209489 or 203049. 

34. A chimeric molecule comprising a polypeptide according to any one of Claims 3 1 to 33 fused to 
a heterologous amino acid sequence. 

35. The chimeric molecule of Claim 34, wherein said heterologous amino acid sequence is an epitope 

tag sequence. 

36. The chimeric molecule of Claim 34. wherein said heterologous amino acid sequence is a Fc region 

of an immunoglobulin. 

37. " An antibody which specifically binds to a polypeptide according to any one of Claims 3 1 to 33. 
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38. The aniibody of Claim 37, wherein said amibody is a monoclonal antibody, a humanized antibody 
or a single-chain antibody. 

39. Isolated nucleic acid having at least 80% nucleic acid sequence identity to: 

(a) a. nucleotide sequence encoding the polypeptide shown in Figure 2 (SEQ ID NO:2), Figure 4 
(SEQ ID NO:4), or Figure 6 (SEQ ID NO:6). lacking its associated signal peptide; 

(b) a nucleotide sequence encoding an extracellular domain of the polypeptide shown in Figure 2 
(SEQ ID NO:2), Figure 4 (SEQ ID NO:4), or Figure 6 (SEQ ID NO:6), with its associated signal peptide; or 

(c) a nucleotide sequence encoding an extracellular domain of the polypeptide shown in Figure 2 
(SEQ ID NO:2), Figure 4 (SEQ ID NO:4), or Figure 6 (SEQ ID NO:6), lacking its associated signal peptide. 

.40. An isolated polypeptide having at least 80% amino acid sequence identity to: 

(a) the polypeptide shown in Figure 2 (SEQ ID NO:2). Figure 4 (SEQ ID NO:4), or Figure 6 (SEQ 
ID NO:6), lacking its associated signal peptide; 

(b) an extracellular domain of the polypeptide shown in Figure 2 (SEQ ID NO:2), Figure 4 (SEQ ID 
NO:4)', or Figure 6 (SEQ ID-NO:6), with its associated signal peptide; or 

(c) ' an extracellular domain of the polypeptide shown in Figure 2 (SEQ ID NO.2), Figure 4 (SEQ ID 
NO-.4), or Figure 6 (SEQ ID NO:6), lacking its associated signal peptide. 
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FIGURE 1 

TCCGCMGCQC*^^ 

£££g g ^ 

StcctSgISS^ 
cS?Sg^ct?^ 

Sga2gaggcttttttttaaatagaa<3aaatgaggtttcttaaaaaaaa^ 
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2 / 6 . 
FIGURE 2 



MRALEG?GLSLLCLVLALPALLPVPAVRGVAETPTYPWRDAETGEPiV<^.QCPPGTFVQRP^RDS^TCG^PP 
RHY t QFWNYLERCRYCNVIjCGEREEEARACHATHNRACRCRTGFFAHAGFCLEHASCPPGAGWIAPGTPSQOTQC 

0™™aSSSSSEQCQPHRN^^ 

IKRLQRLLQALEAPEGWGPTPRAGRAAI^LKLIUtPiTELIX^QDG 

Signal peptide: . 
amino acids 1-23 

Transmembrane domain: 

amino acids 125-145 

N-glycosylation site: 

amino acids 173-177 - 

cAMP- and cGMP -dependent protein kinase phosphorylation sites: 
amino acids 63-67 and 259-263 

Casein kinase II phosphorylation sites: 
amino acids 163-167, 187-191 and 291-295 

Tyrosine kinase phosphorylation site: . 
amino acids 28-37 

N-myristoylation sites: 

amino acids 156 -162 ( 178-184, 207-213, 266-272 and 237-293 
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3/6 
FIGURE 3 



AGCCGACGCTGCTCAAGCTGCAACTCTGTTGCAGTTGGCAGTTCTTTTCGG 

TGAAAGGGCTTCGCCGCCGGGAGTAAAAGAAGGAATTGACCGGGCAGCGCGAGGGAGGAGCGCGCACGCGACCGC 

GAGGGCGGGCGTGCACCCTCGGCTGGAAGTTTGTGCCGGGCCCCGAGCGCGCGCCGGCTGGGAGCrTCGGGTAGA 

GACCTAGGCCGCTGGACCGCGATGAGCGCGCCGAGCCTCCGTGCGCGCGCCGCGGGGTTGGGGCTGCTGCTGTGC 

GCGGTGCTGGGGCGCGCTGGCCGGTCCGACAGCGGCGGTCGCGGGGAACTCGGGCAGCCCTCTGGGGTAGCCGCC 

GAGCGCCCATGCCCCACTACCTGCCGCTGCCTCGGGGACCTGCTGGACTGCAGTCGTAAGCGGCTAGCGCGTCTT 

CCCGAGCCACTCCCGTCCTGGGTCGCTCGGCTGGACTTAAGTCACAACAGATTATCTTTCATCAAGGCAAG^ 

ATGAGCCACCTTCAAAGCGTTCGAGAAGTGAAACTGAACAACAATGAATTGGAGACCATTCCAAAT 

GTCTCGGCAAATATTACACTTCTCTCCTTGGCTGGAAACAGGATTGTTGAAATACTCCCTGAACATCT 

TTTCAGTCCCTTGAAACTTTOTACCTTAGCAGCAACAATATTTCAGAGCTCCAAAC 

CTCAAATATCTGTATCTCAACAGCAACCGAGTCACATCAATGGAACCTGGGTATTTTGACAATTTGGCC^CACA 
CTCCTTGTGTTAAAGCTGAACAGGAACCGAATCTCAGCTATCCCACCCAAGATGTTTAAACTGCCCCAACTGCAA 
CATCTCGAATTGAACCGAAACAAGATTAAAAATGTAGATGGACTGACATTCC^GGCCTTGGTGCTCTGAAGTCT 
CTGAAAATGCAAAGAAATGGAGTAACGAAACTTATGGATGGAGCTTTTTG^ 

CAGCTGGACCATAACAACCTAACAGAGATTACCAAAGGCTGGCTTTACGGCTTGCTGATGCTGCAGGA 
CTCAGCCAAAATGCCATCAACAGGATCAGCCCTGATGCCTGGGAGTTCTGCCAGAAGCTCAGTGAGCTGGACCTA 
ACTTTCAATCACTTATCAAGGTTAGATGATTGAAGCTTCCTTGGCCTAAGCTTACTAAATACACTGCACATTGGG 
AACAACAGAGTCAGCTACATTGCTGATTGTGCCTTCCGGGGGCTTTCCAGTTTAAAGACTTTGGATCTGAAGAAC 
, AA T GAAATTTCCTGGACTATTGAAGACATGAATGGTGCTTTCTCTGGGCTTGACAAACTGAGGCGACTGATACTC 
' c^GGAAATCGGATCCGTTCTATTACTAAAAAAGCCTTCACTGGTTTGGATGCATTGGAGCATCTAGACCTGAGT 
GACAACGCAATCATGTCTTTACAAGGCAATGCATTTTCACAAATGAAGAAACTGCAACAATTGCATTTAAATACA 
TCAAGCCTTTTGTGCGATTGCCAGCTAAAATGGCTCCCACAGTGGGTGGCGGAAAACAACTTTCAGAGCTTTGTA 
AATGCCAGTTGTGCCCATCCTCAGCTGCTAAAAGGAAGAAGCATTTTTGCTGTTAGCCCAGATGGCTTTGTGTGT 
GATGATTTTCCCAAACCCCAGATCACGGTTCAGCCAGAAACACAGTCGGCAATAAAAGGTTCCAJVTTTGAGTTTC 
ATCTGCTCAGCTGCCAGCAGCAGTGATTCCCCAATGACTTTTGCTTGGAAAAAAGACAATGAACTACTGCATGAT 
GCTGAAATGGAAAATTATGCACACCTCCGGGCCCAAGGTGGCGAGGTGATGGAGTATACCACCATCCTTCGGCTG 
CGCGAGGTGGAATTTGCCAGTGAGGGGAAATATCAGTGTGTCATCTCCAATCACTTTGGTTCATCCTACTCTGTC 
AAAGCCAAGCTTACAGTAAATATGCTTCCCTCATTCACCAAGACCCCCATGGATCTCACCATCCGAGCTGGGGCC 
ATGGCACGCTTGGAGTGTGCTGCTGTGGGGCACCCAGCCCCCCAGATAGCCTGGCAGAAGGATGGGGGCACAGAC 
TTCCCAGCTGCACGGGAGAGACGCATGCATGTGATGCCCGAGGATGACGTGTTCTTTATCGTGGATGTGAAGATA 
GAGGACATTGGGGTATACAGCTGCACAGCTCAGAACAGTGC^ 

CTAGAAACACCATCATTTTTGCGGCCACTGTTGGACCGAACTGTAACCAAGGGAGAAACAGCCGTCCTACAGTGC 

ATTGCTGGAGGAAGCCCTCCCCCTAAACTGAACTGGACCAAAGATGATAGCCCATTGGTGGTAACCGAGAGGCAC 

TTTTTTGCAGCAGGCAATCAGCTTCTGATTATTGTGGACTCAGATGTCAGTGATGCTGGGAAATACACATGTGAG 

ATGTCTAACACCCTTGGCACTGAGAGAGGAAACGTGCGCCTCAGTGTGATCCCCACTCCAACCTGCGACTCCCCT 

CAGATGACAGCCCCATCGTTAGACGATGACGGATGGGCCACTGTGGGTGTCGTGATCATAGCCGTGGTTTGCTGT 

GTGGTGGGCACGTCACTCGTGTGGGTGGTCATCATATACCACACAAGGCGGAGGAATGAAGATTGCAGCATTACC 

AACACAG^TGAGACCAACTTGCCAGCAGATATTCCTAGTTATTTGTCATCTCAGGGAACGTTAGCTGACA 

GATGGGTACGTGTCTTCAGAAAGTGGAAGCCACCACCAGTTTGTCACATCTTCAGGTGCTGGATTTTTCTTACCA 

CAACATGACAGTAGTGGGACCTGCCATATTGACAATAGCAGTGAAGCTGATGTGGAAGCTGCCACAGATCTGTTC 

CTTTGTCCGTTTTTGGGATCCACAGGCCCTATGTATTTGAAGGGAAATGTGTATGGCTCAGATCCTTTTGAAACA 

' TATCATACAGGTTGCAGTCCTGACCCAAGAACAGTTTTAATGGACCACTATGAGCCC^GTTACATAAAGAAAAAG 
GAGTGCTACCCATGTTCTCATCCTTCAGAAGAATCGTGCGAACGGAGCTTCAGTAATATATCGTGGCCTTCACAT 

' GTGAGGAAGCTACTTAACACTAGTTACTCTCACAATGAAGGACCTGGAATGAAAAATCTGTGTCTAAACAAGTCC 
TCTTTAGATTTTAGTGCAAATCCAGAGCCAGCGTCGGTTGCCTCGAGTAATTCTTTCATGGGTACCTTTGGAAAA 
GCTCTCAGGAGACCTCACCTAGATGCCTATTCAAGCTTTGGACAGCCATCAGATTGTCAGCCAAGAGCCTTTTAT 
TTGAAAG C T CATT CTT C CCCAGACTTGGACTCT GGG T C AGAGGAAG ATGGGAAAG AAAGGACAGATTTT CAGGAA 
GAAAATCACATTTGTAC CTTT AAACAGACTTTAGAAAACTACAGGACTC CAAATTTTCAGTCTTATGACTTGGAC 
ACATAGACTGAATGAGACCAAAGGAAAAGCTTAACATACTACCTCAAGTGAACTTTTATTTAAAAGAGA 
CTTATGTTTTTTAAATGGAGTTATGAATTTTAAAAGGATAAAAATGCTTTATTTATACAGATGAACCAAA ATTA C 
AAAAAGTTATGAAAATTTTTATACTGGGAATGATGCTCATATAAGAATACCTTTTTAAACTATTTTTTAACTTTG 

* TTTTATGCAAAAAAGTATCTTACGTAAATTAATGATATAAATCATGATTATTTTATGT ATTTT TATAATGCCAGA 
TTTCTTTTTATGGAAAATGAGTTACTAAAGCATTT^ 
ACTTCATTATATTTTGCACATTATATTTAATAAAATGTGTCAATT^ 
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Signal peptide: 
amino acids 1-27 

Transmembrane domain : 

amino acids 808-826 



729-733, 905-909, 987-991, 999-1003 and 1016-1020 

Glycosaminoglycan attachment site: 
amino acids 886-890 

^J^?,.rJ^Sr^«^'«« ;t i.. >»•».. 

JSSS: 'S^r^i^S!^ S 

Tyrosine kinase phosphorylation site: 
amino acids 667-675 

N-myristoylation sites: 25 7-263, 380-386, 427-433. 513-519, 

ammo acids 14-20, 36-4^, AJ ' 

588-594, 672.-678, 683 -689, 774-780 and. 933-939 

Leucine zipper pattern: 
amino acids 58-80 and 65-87 
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FIGURE 5 

GSCACGAGGCTaU^^ 

AararrRTCC^CGCATCATGGACCTCGCGGGACTGCTGAAGTCTC^GTTCCTGToCCACCTGGTCTrCTGCTACG 

cgcgcaagtgiggagcaggatcgcaagacggttgccaccagtttgcm 

TrrT p a ^ Tr »(^GTGAGGGCACACGGTTCACGGAGAAGAAGCA 



rCTCG^CCTG^CTGCACAAG^TCTACCAGGAGAAGGATGCCTTT 

cagagacSccSgSg?cS^ 
tctttg^g^ctccgtgggXgttcgatggatgattggtgt 

acS?m2gSgtctggtctcaaggc^ 

gcttoagtcg^ctttggtittctttttgtgcgagtgtgtgtgagaatggctgtgtggtgagtgtgaa 

atcctt^gtgctgagttttctgtaacccttggttgccagagataa^ 
aattatgcctccaagaaw^aaaattaaagtgctttc^ 
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FIGURE 6 



MDI^GLLKSQFLCFLVFCYVFIASGLIIOT^ 

FTDPRAVLKYGKEIMVVLNHKFEIDF^^ 

DRKTVATSMKLRDVPEKYFFLIHCEGTRFTEI^ 

yDCTLNFR^WENP^LLGVT^ 

ppRRpwTLVNWLFrf^LVLYPFFQFLVSM 

Signal peptide:' 
amino acids 1-18 

Transmembrane domains : 

amino acids 332-352 and 305-330 

Fructose-bisphosphate aldolase class-II proteins: 
amino acids 73-91 

Extradiol ring- cleavage dioxygenases proteins: 
amino acids 252-276 
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